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ABSTRACT 
 U.S. higher education attracts many international graduate students—particularly 
those from China today where many of them become international teaching assistants 
(ITAs) in science, technology, engineering, and math (STEM) fields, which not only 
benefits the students, but also our country as a whole. However, unfortunately, the issue 
of the ITAs' English proficiency, or what is known as “the ITA problem,” still lingers in 
many U.S. higher education classrooms as well.  
In order to tackle this issue, many studies have looked at ways to improve the 
ITAs’ spoken English competency where different types of ITA programs and university-
required ITA training oral courses and tests were mandated. Most of the time, the focus 
was on the ITAs’ oral fluency, pronunciation, and methods of teaching in an American 
cultural classroom. However, unlike lecture classes, science lab settings often require 
more instances of direct exchanges of communication like question-and-answering rather 
than instructors simply lecturing in front of a class.  
Unlike many studies that looked at how well native English students understand 
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their international instructors, the purpose of this study was to see the reverse, or how 
well Chinese ITAs understand their students’ utterances and questions. This study 
investigated two key factors:1) the effects of a shared Mandarin L1 (L1 being an 
individual’s first or native language) background between the ITA and student, and 2) the 
presence or absence of connected speech processes on the teaching assistants’ assessment 
of students’ intelligibility and comprehensibility (intelligibility being a measure of the 
accuracy of a listener’s transcription of a speaker’s utterance, and comprehensibility 
being the listener’s rating of the ease or difficulty in understanding a speaker’s utterance). 
30 teaching assistants (15 Chinese Mandarin L1 and 15 native English L1 
instructors) were each asked to perform two tasks: first, to test for the teaching assistants’ 
perceptions of student intelligibility, they were each asked to watch and listen to a unique 
set of 24 questions—12 asked by native speakers and 12 by nonnative speakers—and 
orthographically transcribe exactly what they heard; second, to test for the teaching 
assistants’ perceptions of student comprehensibility, each teaching assistant was asked to 
rate how difficult it was to understand the question on a Likert scale of 1 to 7. 
 According to the research results, overall, a Mandarin shared L1 was significantly 
correlated to both the Chinese international teaching assistants and native English L1 
teaching assistants’ perceptions of student intelligibility and comprehensibility. For both 
the ITAs and native English-speaking TAs (NSTAs), Mandarin speakers were most 
difficult to understand. However, for the ITAs, while the results showed the most errors 
made in the ITAs’ transcriptions for Mandarin speech compared to English L1 and other 
nonnative English speakers’ speech, their comprehensibility ratings for Mandarin 
 x 
speakers were higher than other nonnative English speakers. In others words, Chinese 
ITAs believed it was more challenging to understand other nonnative English speakers, 
such as Korean L1, Hindi L1, and Arabic L1 speakers, than Mandarin L1 speakers who 
had a shared L1 with the ITAs. With regards to the influence of connected speech 
processes on the teaching assistants’ perceptions of student intelligibility and 
comprehensibility, connected speech processes were also statistically significant for both 
Chinese ITAs and NSTAs.  
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PREFACE 
The purpose of this dissertation is to shed new light on the hiring policies and 
procedures of international teaching assistants (ITAs) in U.S. higher education 
institutions as well as to offer new perspectives in the development of ITA training 
programs and orientation.  
The basis for this research stemmed from sitting in one of my friend’s 
pharmaceutical lab classes where I inadvertently witnessed multiple occasions of 
breakdown in communication between the international instructor and her students. This 
triggered a sense of urgency in me. I began to observe the students’ apathetic faces, 
frustrated comments and sneers, but most importantly, the possible endangerment of lab 
safety due to these instances of communication breakdown. As I began to sit in various 
science or engineering classes where international graduate students were employed to 
teach undergraduate lab courses, I realized the communication problem I was witnessing 
consisted not of students being unable to understand the instruction given by their non-
native English speaking ITA, but rather the ITA being unable to understand the questions 
posed by their native and non-native English-speaking students.  
What factors could be contributing to these communication breakdowns? What 
makes one unintelligible? What makes one intelligible? Do the breakdowns occur only 
between native and non-native English speakers, or do they occur among multiple non-
native English speakers? With these questions in mind, I picked up my pen and notepad 
and started my journey. 
 xii 
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GLOSSARY 
Intelligibility—a measure of the accuracy of a listener’s transcription of a speaker’s 
utterance (A speaker’s intelligibility refers to whether or not he or she was understood by 
the listener. In that respect, examining the ITAs’ assessment of the students’ intelligibility 
is how the ITA understood or perceived the student’s utterance or speech.) 
o ITA’s intelligibility—how well-understood the ITA’s speech was  
o Student’s intelligibility—how well-understood the student’s speech was 
o ITA’s assessment of student’s intelligibility—how the ITA perceives the 
student’s speech  
Comprehensibility—a listener’s rating of the ease or difficulty of understanding a 
speaker’s utterance (A speaker’s comprehensibility refers to the level of difficulty in 
understanding the speakers’ utterances or speech. So, the ITA’s rating of the student’s 
comprehensibility measures how easy or difficult it was on a scale of 1 to 7 (1 being 
impossible to understand and 7 being completely understandable) for the ITA to 
understand the student’s speech.) 
o ITA’s comprehensibility—the level of difficulty in understanding the 
ITA’s speech 
o Student’s comprehensibility—the level of difficulty in understanding the 
student’s speech 
 xviii 
o ITA’s rating of student’s comprehensibility—the ITA’s rating in scoring 
how difficult it was to understand the student’s speech 
Shared L1—when two people share or have the same L1, or first language (i.e. shared 
L1 in Mandarin means that two people have Mandarin as their mother tongue) 
Connected speech—occurs “in English spoken discourse [where] words are not 
produced in an isolated fashion but rather have a tendency to ‘run together’…to “promote 
the regularity of English rhythm—this is, to squeeze syllables between stressed elements 
and facilitate their articulation so that regular timing can be maintained (Celce-Murcia et 
al., 2010, p. 164). In other words, connected speech is ordinary spontaneous speech, or 
the style of speech used when the speaker speaks at a normal speaking rate where 
individual words or phrases are not spoken in citation form. 
 
1 
 
CHAPTER ONE: Introduction 
Recently, I asked an undergraduate student who was then taking a biology lab 
class what would happen when students asked her international instructor a question. She 
simply responded by saying, “He doesn’t understand what we’re asking. He just repeats 
what’s on the PowerPoint because he doesn’t understand what we are asking him. He’ll 
just repeat what he said before or he’ll tell us something completely different…random 
things. It’s getting to a point where…um…students have to teach other students cuz we 
have phlebotomist in our bio class, so she practically teaches everyone on medical stuff.” 
As the student made her final comment, she rolled her eyes at the end.  
Clearly, the United States has always been a land of opportunity and a top 
destination for international students for its quality higher education, welcoming culture, 
and relatively open labor market, and it continues to be today. On July 29, 2015, one of 
Forbes top stories even flashed an article titled, “U.S. Colleges, The American Dream for 
International Students,” where its first line read, “The world still sees America as the land 
of opportunity – for higher ed” (Hua, 2015), and it still remains “the country of choice for 
the largest number of international students, hosting about 1.1 million of the 4.6 million 
enrolled worldwide in 2017” today (Institute of International Education, 2018a; Zong & 
Batalova, 2018). In many cases, 48 percent of international students, both undergraduates 
and graduates, enter STEM fields where many international graduate students become 
teaching assistants in their first year because their university programs often require them 
to teach undergraduate introductory courses (Institute of International Education, 2018c; 
Zong & Batalova, 2018).  
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 Generally, many U.S. undergraduate science lab courses are taught by teaching 
assistants. Teaching assistants (TAs) not only makes up nearly 15 percent of the teaching 
workforce in higher education today, but also have a large impact on the teaching of first-
year students (Jaschik, 2015). Furthermore, out of the teaching assistant staff, many are 
international teaching assistants, specifically, international graduate students. Over the 
past three decades, when U.S. higher education saw a spike in international graduate 
student enrollment, not surprisingly, the number of international teaching assistants 
teaching undergraduate courses also grew and continues to grow today (McCroskey, 
2003). However, while international teaching assistants (ITAs) undeniably bring a wide 
variety of skills, expertise, and knowledge into U.S. higher academia, concerns related to 
the ITAs’ oral English proficiency (OEP) and the language barrier between 
undergraduate students and their ITAs continues to persist (Christian, 2014; Fitch & 
Morgan, 2003; Gorsuch, 2003; Jaschik, 2015; Kim, 2009; Rubin, 1998; Subtirelu, 2015). 
As these concerns have been voiced over the years, studies have looked at the 
nature of ITAs’ oral English competency focusing on two factors: whether the ITAs’ 
speech can be understood, referred to as intelligibility, and the degree of effort required 
of listeners, referred to as comprehensibility. Intelligibility refers to the recognition of 
words and utterances, or the extent to which the speaker’s utterances are understood by 
the (normally native speaker) listener. Comprehensibility refers to the degree of effort 
required on the part of the (typically native speaker) listener when making sense of what 
was heard. In other words, while intelligibility focuses on how well the listener picked up 
on the utterance, comprehensibility looks at how difficult it was to understand the 
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utterance. Due to the complicated nature of the terms, the words—intelligibility and 
comprehensibility—will be further defined in the literature review.  
In addition to looking at the ITAs’ oral English competency, other factors that 
may affect communication in lecture-type class settings, such as cultural differences and 
teaching styles, have also been investigated with the aim of developing different 
intervention methods to improve intercultural communication between the ITAs and 
native undergraduate students. But, unlike lecture classes consisting of instructors 
lecturing in front of a class, “lab setting[s]…[are more] conducive to question asking” 
(Searls, 1991,  p. 63).  In science lab settings, there will be more instances of direct 
exchanges of communication, like question and answer interactions, between 
undergraduate students and ITAs. In these interactions, not only is the ITAs’ English oral 
proficiency important, but equally essential is their listening competency, that is, their 
ability to understand and respond appropriately to the questions being asked. This type of 
issue is briefly represented in the example with the biology undergraduate student and her 
ITA mentioned in the beginning of the introduction.  
Henceforth, instead of focusing on how students comprehend their ITAs’ speech, 
this paper looks at the reverse, or in other words, how well the ITAs perceive their 
students’ speech—in this case, questions asked in science lab classes. In this paper, two 
main areas of the students’ speech will be studied: (1) the ITAs’ assessment1 of the 
                                               
1 The term 'assessment’ is used to represent the ITAs’ perceptions of the students’ speech, since 
the study looks at the ITAs’ evaluation or judgment of what they have heard by transcribing the 
utterances in English orthography. Furthermore, it is important to note that the ITAs’ assessment 
of the students’ intelligibility is measured as a proxy for the students’ intelligibility. 
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undergraduate students’ intelligibility—or how the ITA perceives the student’s questions 
and (2) the ITAs’ ratings of the undergraduate students’ comprehensibility—or the ITA’s 
rating of level of difficulty in understanding the student’s speech.  
However, “interactions in the lab can be very complex” (Searls, 1991, p. 44-45). 
On top of the various ways that undergraduate students attempt to communicate with 
their ITAs, such as “using informal speech, asking indirect questions, phrasing questions 
poorly, not waiting for one question to be answered before asking another, or overlapping 
or interrupting others’ speech” (Searls, 1991, p. 44-45), one of the biggest concerns with 
ITAs’ listening competency is the students’, particularly the native English-speaking 
students’, use of connected speech processes (CSPs). Connected speech is referred to as 
ordinary spontaneous speech, or the style of speech used when the speaker speaks at a 
normal speaking rate, in which individual words or phrases are not spoken in citation 
form. Alameen and Levis (2015) offer several examples of connected speech processes: 
The changes may derive from linguistic context (e.g., can be said as cam be), 
from speech rate (e.g., tomorrow’s temperature runs from 40 in the morning to 90 
at midday, in which temperature may be said as tɛmpɹətʃɚ, tɛmpətʃɚ, or tɛmtʃɚ, 
depending on speed of speech), or from register (e.g., I don’t know spoken with 
almost indistinct vowels and consonants but a distinctive intonation in very casual 
speech). (p. 4) 
When students ask questions in their normal speaking rate, or in other words, speaking 
with certain connected speech processes, many ITAs often have difficulty understanding 
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what was said. Many have reported that students either speak too fast or that they speak 
in slang, but speaking rate and slang may not be the leading issues. The unfamiliarity of 
certain sounds produced when known words are connected together in order to be spoken 
at a more naturalistic rate may be the underlying source of difficulty.  
Moreover, there is another important aspect to consider in today’s higher 
education classrooms. Today, ITAs are not only teaching native English-speaking 
students whose spontaneous speech contains these CSPs, but students from other 
countries as well where their first language is not English. Strictly speaking, our 21st 
century classrooms are comprised of a mix of native and nonnative English-speaking 
students.   
In this respect, this study explores the extent to which CSPs and a shared L1 
background, or when two individuals share or have the same native language, which in 
this case is Mandarin Chinese, affect the ITAs’ assessment of native and nonnative 
students’ intelligibility and the ITAs’ ratings of these students’ comprehensibility of their 
questions asked in science labs. In the study, each of the 30 TAs—15 Chinese Mandarin-
L1 ITAs and 15 native-English speaking TAs—was asked to watch and listen to a 
randomly assigned video compilation of 24 questions. Each video had questions asked by 
12 native and 12 nonnative speakers with a mix of slow and natural speed versions 
randomly shuffled into each video. The TAs were then asked to attempt two tasks and 
report them onto a response sheet: first, orthographically transcribe exactly what they 
heard; second, rate how difficult it was to understand the question on a Likert scale of 1 
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to 7 (1 being the least comprehensible to 7 being the most comprehensible). The TAs 
were also invited to participate in a short follow-up questionnaire regarding their teaching 
experiences.  
This chapter is a brief overview of the dissertation. It begins by introducing the 
context in which ITAs and students often find themselves in in an undergraduate science 
lab classroom, which indicates the need for the study, followed by the purpose statement 
that describes the intent of the study. Key terminology used throughout the study is 
briefly covered, which is followed by the research questions and research hypotheses 
along with the rationale for the hypotheses. The chapter concludes by explaining the 
significance of the study and restatement of the hypotheses.  
Statement of the Problem 
 When connecting the notions of an American university classroom and instructor 
together, immediately an image of an instructor standing in front of a classroom lecturing 
to a group of college students is drawn. The second image may be that of raised hands 
from a few of the students and the teacher answering their questions to the best of his or 
her ability. While these types of interactions may be typical for native English-speaking 
instructors, oftentimes, due to cultural and language factors, international teachers may 
find these situations more challenging, especially if they are hired to instruct U.S. 
undergraduate science lab classes. 
“Even paying attention to his explanations, I often end up with little 
understanding of what it is he wants me to do. I don’t have trouble understanding each 
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word, but [my ITA] often misunderstands my questions, so it’s difficult to have 
directions clarified. He didn’t know what a hypotenuse was!” An undergraduate student 
in an introductory physics lab class mentioned how rather than having                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
trouble understanding his ITA’s English, he often felt frustrated when asking questions 
during his lab sessions because his ITA had difficulty understanding the student’s 
questions. It is true that in recitation or large lecture classes, more often than not, the 
ITA’s job includes lecturing, making the ITA’s ability to successfully deliver his or her 
message to the class an absolute priority. However, in the lab setting “[a]nswering 
questions is a far more typical task than lecturing,” which demands more listening 
comprehension skills on the part of the ITAs to interpret and intelligibly respond (Myers, 
1994, p. 154). 
Although the issue of ITAs’ intelligibility and comprehensibility—or in other 
words, how well and how difficult it is to understand ITAs’ speech—is crucial to any 
learning environment, an equal amount of attention, if not more, is also needed in how 
the ITAs perceive the intelligibility of their students’ questions. Not only is the issue of 
ITAs not being able to quickly grasp what was asked frustrating for the ITAs themselves, 
but this affects students and their learning as well. When students ask questions regarding 
lab procedures or assignments and ITAs have trouble understanding the students’ 
questions or are unable to respond appropriately, students risk safety in labs, lose critical 
information needed to master the subject matter, and may even possibly become 
unmotivated and disinterested in the class, or worse, in the field altogether. Past studies 
have explored question and answer interactions between ITAs and students in terms of 
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teacher-initiated question situations—with again, the ITAs’ oral competency as the focus 
and how native students perceive the ITAs’ speech. However, little research has touched 
upon how ITAs perceive student-initiated questions—questions asked by both native and 
nonnative English-speaking students who may or may not use connected speech features. 
Furthermore, in today’s classroom where many of the students are nonnatives, a handful 
of them may even share an L1, or first language, with the ITA. In other words, if the ITA 
is a Mandarin Chinese speaker, some of the students may also be Mandarin Chinese 
speakers as well. Unlike in past studies where the focus was on how native listeners 
perceived nonnative speakers’ speech or how nonnative listeners perceived native 
speakers’ speech, this study will explore how Mandarin Chinese ITAs (ITAs) assess the 
native and nonnative students’ intelligibility and how ITAs rate the comprehensibility of 
native and nonnative students’ questions with the influence of two factors, shared L1 and 
CSPs.  
In summation, this study is valuable in a number of respects: 
• Instead of focusing on nonnative speakers’ (the ITAs’) intelligibility and 
comprehensibility perceived by (generally native-speaking) raters, this 
study does the reverse by focusing on native (NS) and nonnative (NNS) 
students’ intelligibility and comprehensibility perceived by the ITAs—or 
in other words, the ability and reported difficulty experienced by ITAs in 
understanding the speech of NSs and NNSs.  
• Instead of simply looking at ITAs’ perceptions of all NNS students’ 
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intelligibility, this study further breaks down the NNS student group into 
NNS students with a shared L1 (NNS-M: M as Mandarin) and NNS 
students without a shared L1(NNS-O2: O for Other L1). This is to explore 
the effects of a shared L1 background (or lack thereof) on ITAs’ 
assessment of the NNS’ intelligibility and the ITAs’ ratings of NNS’ 
comprehensibility.  
• This study attempts to see the effects of connected speech processes on the 
ITAs’ assessment of students’ intelligibility and ITAs’ ratings of the 
students’ comprehensibility for both native and nonnative speech (the 
nature of CSPs has been studied, but not particularly in terms of their 
influence on the speakers’ intelligibility and comprehensibility).  
This type of study will not only call to attention an issue that may be overlooked, 
but it can also lead to possible ways for improvement and development of training 
programs for ITAs, specifically with a focus on improving ITAs’ listening competency, 
or “auditory training—that is, training the ears to hear speech features and sound 
distinctions that do not exist in the L1” (Grant, 2014, p. 7). While “the listener may be ‘a 
silent partner’ (Zielinski, 2008) in examining intelligible speech, it is important to look at 
listener responses in greater detail because intelligibility involves a mutual construction 
of understanding between speakers and listeners (Fiksdal, 1990; Jenkins, 2002; Zielinski, 
                                               
2 The nonnative speakers with different L1s (NNS-O) than the Mandarin Chinese ITAs are further 
broken down and categorized as the following: NNS-K (Korean), NNS-H (Hindi), and NNS-A 
(Arabic). 
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2006a)” (Im & Levis, 2015, p. 110).  
Purpose of Study 
To investigate: 
1) the effects of a shared L1 (or lack thereof) background on Mandarin Chinese 
ITAs’ assessment of native and nonnative students’ intelligibility of the 
questions asked in college-level science lab classes; 
2) the effects of a shared L1 (or lack thereof) background on Mandarin Chinese 
ITAs’ ratings of native and nonnative students’ comprehensibility of the 
questions asked in college-level science lab classes; 
3) the effects of connected speech processes on Mandarin Chinese ITAs’ 
assessment of native and nonnative students’ intelligibility of the questions 
asked in college-level science lab classes; 
4) and the effects of connected speech processes on Mandarin Chinese ITAs’ 
ratings of students’ comprehensibility of the questions asked in college-level 
science lab classes. 
Acronyms and Key Terms 
TA Teaching assistant 
ITA Mandarin-Chinese international teaching assistant 
NSTA Native English-speaking teaching assistant 
NS Native English-speaking speaker/student 
NNS Nonnative English-speaking speaker/student 
CSP Connected speech process 
L1 Speaker’s first language 
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• Intelligibility: a measure of the accuracy of a listener’s transcription of a speaker’s 
utterance; a speaker’s intelligibility refers to whether or not he or she was 
understood by the listener. In that respect, examining the ITAs’ assessment of the 
students’ intelligibility is how the ITA understood or perceived the student’s 
utterance or speech. 
o ITA’s intelligibility 
▪ how well-understood the ITA’s speech was  
o Student’s intelligibility 
▪ how well-understood the student’s speech was 
o ITA’s assessment of student’s intelligibility 
▪ how the ITA perceives the student’s speech  
• Comprehensibility: a listener’s rating of the ease or difficulty of understanding a 
speaker’s utterance; a speaker’s comprehensibility refers to the level of difficulty 
in understanding the speakers’ utterances or speech. So, the ITA’s rating of the 
student’s comprehensibility measures how easy or difficult it was on a scale of 1 
to 7 (1 being impossible to understand and 7 being completely understandable) for 
the ITA to understand the student’s speech. 
o ITA’s comprehensibility 
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▪ the level of difficulty in understanding the ITA’s speech 
o Student’s comprehensibility 
▪ the level of difficulty in understanding the student’s speech 
o ITA’s rating of student’s comprehensibility 
▪ the ITA’s rating in scoring how difficult it was to understand the 
student’s speech 
• Shared L1: when two people share or have the same L1, or first language (i.e. 
shared L1 in Mandarin means that two people have Mandarin as their mother 
tongue) 
• Connected speech: Occurs “in English spoken discourse [where] words are not 
produced in an isolated fashion but rather have a tendency to ‘run together’…to 
“promote the regularity of English rhythm—this is, to squeeze syllables between 
stressed elements and facilitate their articulation so that regular timing can be 
maintained (Celce-Murcia et al., 2010, p. 164). In other words, connected speech 
is ordinary spontaneous speech, or the style of speech used when the speaker 
speaks at a normal speaking rate where individual words or phrases are not 
spoken in citation form. 
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Research Questions 
1. To what extent does a shared L1 (or lack thereof) background affect Mandarin 
Chinese3 ITAs’ assessment of native and nonnative students’ intelligibility of the 
questions asked in college-level science lab classes? 
2. To what extent does a shared L1 (or lack thereof) background affect Mandarin 
Chinese ITAs’ ratings of native and nonnative students’ comprehensibility of the 
questions asked in college-level science lab classes? 
3. To what extent do connected speech processes affect Mandarin Chinese ITAs’ 
assessment of native and nonnative students’ intelligibility of the questions asked 
in college-level science lab classes? 
4. To what extent do connected speech processes affect the ratings of native and 
nonnative students’ comprehensibility of the questions asked in college-level 
science lab classes? 
Research Hypotheses 
*ITAs-international teaching assistants /NS-native English-speaking student / NNS-
nonnative English-speaking student / M-Mandarin L1 / O- Other L1 / L1-native language 
/ L2-second language 
  
                                               
3 The subjects, Mandarin Chinese ITAs, are specifically chosen due to China ranking 1st in 
leading places of origin for foreign students in Massachusetts (Jie & Batalova, 2018; Institute of 
International Education, 2018b). This is further discussed in the Methods section under the 
Stimuli section.	
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Statement of the Hypotheses 
Research Hypotheses (H1) Null Hypotheses (H0) 
 
H1a: A shared L1 background between 
ITA and student aids the ITAs’ 
assessment of NSs and NNSs’ 
intelligibility—the Mandarin Chinese 
ITAs will more accurately perceive the 
students’ utterances in the following 
order: NNS-M > NS > NNS-O. 
 
H0a: A shared L1 background between 
ITA and student does not aid the ITAs’ 
assessment of NSs and NNSs’ 
intelligibility (is not significant). 
 
H1b: A shared L1 background between 
ITA and student aids the ITAs’ ratings 
of NSs and NNSs’ comprehensibility—
the Mandarin Chinese ITAs will have 
an easier time understanding the 
students in the following order: NNS-M 
> NS > NNS-O. 
 
H0b: A shared L1 background between 
ITA and student does not aid the ITAs’ 
ratings of NSs and NNSs’ 
comprehensibility (is not significant). 
 
H1c: The presence of connected speech 
processes in student questions reduces 
the Mandarin Chinese ITAs’ 
assessment of students’ intelligibility 
and ratings of students’ 
comprehensibility.  
 
 
H0c: The presence of connected speech 
processes in student questions does not 
reduce the Mandarin Chinese ITAs’ 
assessment of students’ intelligibility 
and ratings of students’ 
comprehensibility. 
 
 
Rationale for the Hypotheses 
H1a: Based on Bent and Bradlow’s (2003) interlanguage speech intelligibility benefit 
(ISIB) theory, “L2 learners identify foreign-accented speech with equal or greater 
accuracy than they identify native speech” when “[that] language [is] shared between L2 
speakers and listeners with properties both of L1 and L2” (Xie & Fowler, 2013, p. 1). In 
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other words, a shared L1 background between a listener and speaker will aid 
intelligibility (Flowerdew, 1994; Wilcox, 1978). Furthermore, multiple studies claim that 
familiarity with a particular accented speech will influence perception of intelligibility 
and ITAs’ ratings of students’ comprehensibility (Flowerdew, 1994; Munro & Derwing, 
1995; Gass & Varonis, 1984; Tauroza & Luk, 1997), and unfamiliar accents impede 
perceptions of intelligibility and comprehensibility for both natives and nonnatives 
(Anderson-Hsieh & Koehler, 1988; Bilbow, 1989; Brown, 1968; Ekong, 1982; Richards, 
1983). On a final note, when comparing nonnative listeners’ perceptions of native to 
other non-shared L1 nonnative speech, nonnative listeners better perceive intelligibility 
of American native English than unfamiliar foreign-accented speech (Eisenstein & 
Berkowitz, 1981). As a result, this study hypothesizes that Mandarin-L1 Chinese ITAs 
will more accurately perceive intelligibility of the students’ questions in the following 
order: NNS-M > NS > NNS-O. 
H1b: Since comprehensibility scores tend to correlate with intelligibility scores (Derwing 
& Munro, 1997; Munro & Derwing, 1995; Varonis & Gass, 1982), this study 
hypothesizes that if a shared L1 background aids intelligibility, a shared L1 background 
and familiarity with that particular foreign-accented speech will also be reflected in ITAs’ 
ratings of students’ comprehensibility. However, according to a few studies, this is not 
always the case (Bienhoff, 2014; Major et al., 2002; Smith & Bisazza, 1982). 
H1c: Studies state that while certain CSPs of English pronunciation may be important to 
intelligibility between a nonnative and native speaker, CSPs may not necessarily be 
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central to oral communication between two nonnative people. In fact, connected speech 
changes may actually decrease intelligibility between two nonnative speakers (Deterding, 
2013; Walker, 2010). Evidence shows that certain connected speech features in listening 
input decrease the saliency of words, which decreases comprehension for all proficiency 
levels of ESL learners (Henrichsen, 1984; Ito, 2001). However, it is necessary to 
investigate more in depth since the subjects tested here are not ESL learners but ITAs 
who may no longer be actively engaged in English language study. If true, this would be 
reflected in the ITAs’ transcriptions when assessing the students’ intelligibility and their 
ratings of the students’ comprehensibility. 
Significance of Study 
*ITA-international teaching assistant / T-teacher / S-student / Q-question 
Lab settings are full of Q and A exchanges. Goody (1978) points out that ‘‘[t]he most 
general thing we can say about a question is that it compels, requires, and may even 
demand a response’’ (p. 23).” However, when the ITAs fail to respond or misrespond to a 
question in the science lab settings, language issues that start out subtle may become 
bigger complications. For instance, here are some issues that may arise when the 
instructor does not fully understand his or her student’s question that is asked in a lab 
class: 
1) Immediate concern is physical danger: 
a. When ITAs respond to Ss’ questions related to calculations, 
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measurements, or steps in the procedures inadequately, misunderstandings 
and accidents may arise (i.e. Ss mix the wrong chemicals or wrong 
amounts that leads to explosions, toxic gas leakage, harmful incidents to 
oneself and other Ss). 
2) Breakdown of the “trust relationship” between ITA and Ss: 
a. When ITAs continually misunderstand Ss’ Qs and respond inappropriately 
without negotiating for meaning or seeking clarification, Ss begin to 
distrust their ITA’s reliability; 
b. The ITA’s inability to understand the Ss’ Qs will build frustration and 
possibly even a lack of respect towards the ITA; 
c. A successful learning environment builds upon a good relationship 
between Ts and Ss. 
3) Ss become discouraged from asking Qs: 
a. Due to lack of trust and growing frustration; 
b. When Ss stop asking Qs, they will either try to figure things out on their 
own (in lab procedures, this could be dangerous) and this is detrimental to 
successful learning since critical thinking is stunted. 
4) Ss lose interest in the subject/class: 
a. On top of a class subject which may already be stressful, particularly for 
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non-science majors, many of the mandatory lab sections that are a part of 
introductory STEM classes are zero-credit or are pass or fail courses, so Ss 
often lose motivation to learn or do well in class, especially if there is a 
breakdown in the instructor-student relationship.  
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CHAPTER TWO: Literature Review 
Introduction 
Aim of the Literature Review 
The English oral competence of international teaching assistants (ITAs) in U.S. 
higher education classrooms has been the topic of a considerable amount of research. The 
focus has been on ITAs’ speech production – discussed in terms of their accents – and 
any possible communication barrier created by the accents that would adversely affect 
English-speaking undergraduate students.  However, in U.S. modern day undergraduate 
classrooms, particularly in science labs, instead of instructors simply lecturing to their 
students, direct exchanges of communication, such as question and answer interactions, 
have become more prevalent and are seen to be an important part of a successful learning 
environment. In this respect, an ITA’s perception of their students’ speech is as crucial as 
is the ITAs’ speech production. Furthermore, since in the past, the majority of the 
students were native English speakers, studies have always focused on communication 
between ITAs and native students; nowadays, undergraduate classrooms are not only 
filled with native English-speaking students but international (nonnative English 
speaking) students as well. This calls for a shift in attention to interactions that take place 
between not only native and nonnative speakers, but nonnatives and other nonnatives as 
well. 
While many studies have investigated issues related to the ITAs’ speech 
production and their speech perceptions of, usually, native speakers, not many have 
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explored ITAs’ assessment of students’ intelligibility and comprehensibility of both 
native and nonnative English-speaking students’ speech production. In addition, no study 
has tested for the effects of the presence or absence of connected speech features and a 
shared L1 background on the ITAs’ perceptions of their students’ questions asked during 
undergraduate science lab sessions. In order to further investigate and analyze the 
research problems in this study, the theoretical frameworks underlying the issues of 
intelligibility, comprehensibility, shared L1, and connected speech features are addressed 
in this literature review. 
Organization of the Literature Review 
The studies mentioned in the literature review include quantitative, qualitative, 
and mixed-method designs, which discuss the science behind intelligibility, 
comprehensibility, shared L1, and connected speech processes. The literature review is 
organized into four parts:  
1. Part one addresses ITAs in U.S. higher education—reviews literature regarding 
the presence and influence of ITAs in U.S. higher education institutions, 
which subdivides into a section on key terminologies, a brief overview of the 
historical account of ITAs’ in the U.S., the ITA problem, and the role that 
ITAs play in undergraduate science lab classrooms.  
2. Part two focuses on the theoretical framework behind the constructs of 
intelligibility and comprehensibility—subdivides into a section on key 
terminology, and concludes with issues relating to intelligibility and 
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comprehensibility in native to nonnative contexts. 
3. Part three provides the theoretical framework related to a shared L1—subdivides 
into a section on key terminology and a discussion of literature related to the 
influence of a shared L1 background on intelligibility and comprehensibility 
in nonnative to nonnative contexts.  
4. Part four discusses connected speech processes—subdivides into a section on key 
terminology, and concludes with a discussion on how connected speech 
processes influence listening comprehension (speech perception) and a review 
of some of the common connected speech processes found in native English 
speech, namely for this particular study. 
The final section of the literature review summarizes the main points and restates the 
research questions and research hypotheses. 
Literature Review 
Part I: International Teaching Assistants in U.S. Higher Education 
Definition of Key Terms 
Multiple terms are used to describe the ITAs studying in American U.S. higher 
education institutions. While the following terms, “international teaching assistants 
(ITAs, Fitch & Morgan, 2003), non-native English-speaking teaching assistants 
(NNSTAs, Rubin & Smith, 1990), foreign teaching assistants (FTAs, Smyrniou, 1994), 
and foreign-born instructors (FBIs, Neves & Sanyal, 1991),” appear most frequently, “the 
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two most frequently used acronyms…are NNSTAs and ITAs” (Trebing, 2007, p. 15). In 
that respect, this paper chooses to use the most known acronym to many, ITAs. 
Furthermore, when referring to the issue on ITAs in U.S. higher education institutions, 
the identifiers most commonly used are the ITA (international teaching assistant) 
problem or the foreign TA (teaching assistant) problem. Although these terms are used 
interchangeably, in order to correspond with the term, ITA, used in this study, the issue 
will be presented as the ITA problem instead of the foreign TA problem.  
However, there is a need to further clarify the use of the term ITAs in this paper. 
According to Trebing (2007), “NNSTAs are teaching assistants whose native language 
[L1] is not English”—meaning the term “does not include international students coming 
from English-speaking countries such as Australia, the United Kingdom or Ireland,” 
while ITAs as defined by the U.S. Department of Education are “‘non-resident alien’ 
part-time instructional/research assistants at higher education institutions’ (Damron, 
2000, p. 23)” “from both English and non-English speaking countries” (p. 15-16). For the 
purpose of this paper, the term ITAs will be used to represent all teaching assistants 
whose L1 is not English. The reason is that this study documents less of ITAs’ influence 
in U.S. higher education institution classrooms in terms of their cultural competency or 
teaching methods; but rather, this study intends to primarily see how the ITAs’ L1, or 
language background, influences their perception of the students’ utterances in science 
lab classrooms. In short, for this paper, the term ITAs is used to cover all international 
teaching assistants whose L1 is not English and are teaching in U.S. higher education 
institutions. The following are other key acronyms used throughout the literature review: 
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TAs- teaching assistants 
ITAs- international teaching assistants 
MITAs- Mandarin L1 Chinese international teaching assistants  
OEP- oral English proficiency 
NLs- Native English-speaking listeners  
NNLs- Non-native English-speaking listeners 
The following section discusses a brief historical account of the ITAs in U.S. higher 
education. 
ITAs in U.S. Higher Education 
Starting around the late 1960s, America saw drastic changes to the demographic 
makeup of the American population over the next four decades, especially enrollments in 
institutions of higher education. When federal policies, such as the Immigration and 
Naturalization Act of 1965 and the Immigration Act of 1990, took effect, an influx of 
immigrant families and skilled workers entered the United States from all over the world. 
As soon as foreigners were granted permission to join the U.S. workforce, one of the 
areas that began to flourish with international presence was American institutions of 
higher education. While the Immigration and Naturalization Act of 1965 became the 
gateway in opening the federal immigration quota that was fixed during the 1920s, the 
Immigration Act of 1990 was the ultimate ticket for foreign-born individuals to actually 
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become a part of the American society—by officially allowing non-U.S. citizens to 
contribute to the American workforce. The Immigration Act allowed foreigners to work 
in the United States, which included individuals sponsored by American employers and 
family members already in the States as well as skilled workers, such as college 
professors, athletes, and professionals in the arts, sciences, and medical fields (“Early 
American Immigration Policies”). This federal legislation was also particularly beneficial 
in broadening international relations through education. Two types of immigrant visas 
were offered for those who wished to study in the United States—F-1 visas, for academic 
purposes and M-1 visas, for vocational purposes. Through these visas, not only was there 
a massive movement of foreign students enrolling into American colleges and 
universities, but the overall demographic makeup of the faculty had overtly changed as 
well. According to the 2014 Open Doors Data, an annual report on student mobility 
published by the Institute of International Education, the number of international students 
enrolled in American higher education institutions increased by 8.1 percent between the 
years of 2013 and 2014. Though there was a slight decline in international undergraduate 
enrollment in the United States in 2003/04 by 2.4%, data showed how overall 
international student enrollment in U.S. institutions increased for the eighth consecutive 
year (Redden, 2014). The presence of international graduate students in American higher 
education institutions has been documented for decades as well. Since then, like 
international undergraduate enrollment, graduate enrollment has seen continual growth, 
which undoubtedly affects the American higher education system to this day. 
Based on statistics from the Institute of International Education (2006), not only 
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did 564,000 international students enroll in U.S. institutions by 2005–2006, but the 
majority of them were either seeking graduate degrees at the time or planning on getting 
them after their undergraduate experience in the States (Trebing, 2007). Once enrolled 
into American graduate programs, for various reasons not the least of which is financial 
support for their graduate studies, many of the international graduate students became 
graduate (GAs) or teaching assistants (TAs). Among the advantages international 
graduate students may reap from being a TA—including and not limited to (depending on 
the institution) an annual stipend, tuition remission, health insurance, and an opportunity 
to gain invaluable research or teaching experience—American institutions benefitted 
from these international students’ presence as well. While pursuing their degrees and/or 
expanding their professional growth, such as in the case of international visiting scholars, 
many of these graduates became a valuable asset to the faculty of U.S. American 
universities. 
For many years, colleges and universities in the United States have welcomed 
international graduate students and foreign-born visiting scholars with open arms, mainly 
with positive expectations. The rise of foreign-born students and faculty members 
entering American higher education institutions was generally not only believed to make 
significant contributions to the overall quality of education, such as by bringing in 
international perspectives into the classroom that offer academic, global and cultural 
benefits, but was also seen as an important asset to the state’s economy (Kaplan, 1989; 
Institute of International Education, 2014). National reports and studies over time show 
how international teaching faculty members have made significant contributions in 
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helping keep a balance in the distribution of labor in the American workforce. One of the 
major ways this was accomplished was by hiring international graduate students as 
teaching assistants.  
One of the first reasons for establishing a TA system in the United States was to 
balance out the shortage of qualified American-born faculty immediately after World 
War II (Trebing, 2007). After World War II, President Franklin D. Roosevelt first 
enacted federal legislation that increased the demand for higher education teaching 
professionals. On June 22, 1944, the Legislature passed the GI Bill, which allowed 
veterans to receive low interest and zero down payment loans when pursuing vocational 
training or higher education along with a stipend of $20 a week for 52 weeks while 
looking for work (Peña, 2010). The enactment of this bill invited approximately a quarter 
million veterans into more than 2,000 American higher education campuses, which in 
turn, called for a rapid increase in classroom instructors.  However, many teaching 
positions in American higher education institutions were filled by foreign-born faculty 
and international graduate students since this point in time because the United States 
industry preferred to hire domestic-born employees over foreign-employees and fewer 
U.S. citizens pursued advanced degrees as they preferred the workforce over positions in 
academia at the time. 
Another substantial reason for the sudden growth in the acceptance of 
international faculty in American higher education institutions during that time was a 
wave of global and political competition arising from the Cold War between the United 
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States and the Soviet Union. One event in American history that triggered international 
intrigue was the Sputnik Crisis: “The combination of technological and scientific 
advance, political competition with the Soviet Union, and changes in popular opinion 
about space flight came together in a very specific way in the 1950s to affect public 
policy in favor of an aggressive space program” (Launius, The American Response to 
Sputnik, para. 1). When the Soviet Union launched its first Earth orbiting satellite, 
America was left in a state of shock. Preceding this historical event, the United States 
never doubted its technological superiority; however, following the Soviet’s success with 
Sputnik I and America’s failure with their first two U.S. launch attempts, the race for 
global and political superiority began. In order to help Americans stay ahead of the 
Russians in the fields of science and technology, different types of federal action took 
place. For example, following the launch of Sputnik in 1957, America worried that its 
nation was falling back in terms its educational system, especially concerning academic 
fields in science, technology, engineering, and mathematics (STEM). As a federal 
response, the National Defense Education Act (NDEA) was created in 1958 to provide 
low-interest loans to students studying in these fields. While, on the surface, it may have 
seemed like attention was purely on the new space program and the Sputnik Crisis, in 
reality, these events were simply used as triggers to stir American interest in international 
scientific research and original thought to keep America on top in the global and political 
race. Ultimately, as a result of the NDEA and its federal funding initiatives, in 1960, 
more than 3.6 million students were enrolled in college, and by 1970, enrollment 
increased to 7.5 million, which again, created more demand for teachers in U.S. higher 
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education institutions (“United States Senate”). Additionally, with America’s piqued 
interests in international scientific research, scholars and students from all over the world 
were encouraged to take advantage of the NDEA and come to the United States to be 
educated and to share their international perspectives and partake in opportunities, such 
as research and teaching assistantships. This system mutually benefitted both U.S. 
American higher education institutions and international graduate students.  
The situation today has not changed much. Similar to 50 years ago, introductory 
course teaching positions, particularly in STEM fields, are being filled by international 
graduate students. Again, one possible reason may be the nation's economic 
circumstances. Native English-speaking students, who might otherwise have pursued 
a master's or doctorate and served as teaching assistants, are entering into the job 
market. To make up for the shortfalls, universities seem to be placing more foreign-
born graduate students as teaching assistants. According to the National Science 
Foundation reports, nearly half of all the advanced degrees, especially in science and 
engineering, were earned by international students, and “[v]arious projections 
suggest that this proportion will continue to increase, in part at least because U.S. 
citizens can get well-paying jobs in industry without having to earn advanced 
degrees” (Kaplan, 1989, p. 110). As the number of international students making up 
the graduate population in U.S. higher education institutions increases, their presence 
has become a significant resource in research and, especially, teaching.  
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Benefits International Students Bring to U.S. Campuses 
Through the years, the rapidly growing number of foreign instructors teaching at 
many U.S. institutions of higher education has indeed benefitted the United States in 
many ways (Ball, 2017; Homeland Security, Study in the States, 2013; Institute of 
International Education, 2014). In fact, the United States Secretary of Education, 
Margaret Spellings, remarked about the advantages of having international students on 
American campuses: “We know international exchanges enrich a student’s overall 
education experience. They also help promote mutual understanding and appreciation of 
our different cultures” (Jia & Bergerson, 2008, p. 77). Their presence was thought to not 
only benefit American higher education schools in diversifying the workforce, but also to 
expand American students’ cultural sensitivity and skills while working with people from 
different cultures and backgrounds. In other words, the presence of international students 
benefits U.S. campuses because it “creates opportunities for U.S. citizens to connect to 
the wider world, it provides a significant source of tuition revenue that directly benefits 
domestics students, and it makes vital contributions to our nation’s standing as the 
world’s leader” (Strauss, 2017, para. 10).  International students also play a vital role in 
the U.S. economy. Ball (2017) states how “in 2016 alone, the gains from having a little 
over a million international students was $32.8 billion. In human terms, that value can 
support over 400,000 jobs in the US” (para. 17). In essence, international students offer 
more than mere diversity. Ultimately, they help boost the U.S. economy. However, 
according to studies and reports within the past five-year time frame, the ITAs’ influence 
has not always been all positive. This marked the birth of the ITA problem. 
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The “ITA Problem” 
International students gain many opportunities when coming to the States to 
study. They earn the chance to study in high quality research institutions, be employed 
after graduation, and obtain nonimmigrant visas through the “open-door” immigration 
policy, which allows them to be enrolled in U.S. higher education programs that fund 
their studies with a tuition scholarship and stipend through research or teaching 
assistantships. While gaining invaluable experience as a research or teaching assistant, 
they have an opportunity to study for free. Once they are hired as teaching assistants, 
some of their main responsibilities include, but are not limited to, “teaching 
undergraduate courses, facilitating lab sessions, meeting with study groups, tutoring, 
holding office hours, and grading assignments and tests for professors” (LaRocco, 2011, 
p. 7). While their position as ITAs may not seem critical, the role of an ITA is, in fact, 
quite crucial to the U.S. higher education system because undergraduate students are first 
exposed to their core classes through their ITAs in a wide variety of disciplines. Usually, 
in order to deliver knowledge and the subject matter properly, instructors will most likely 
be delivering instruction orally. However, what good will it do both the students and the 
ITAs if communication is obstructed? 
On June 24, 2005, one of The New York Times’ top story headlines read, “Unclear 
on American Campus: What the Foreign Teacher Said.” Through his article, Alan Finder 
(2005) exposed what may have seemed like a small issue at first, but turned out to be an 
issue that would affect not only the immediate stakeholders, such as students, their 
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parents, school administrators, and the international teaching assistants themselves, but 
possibly the future well-being of our society as well. Through interviews and statistical 
reports of surveys, Finder shows the levels of concerns ITAs’ OEP raises for various 
stakeholders: 
1. Primary stakeholders, namely, students and parents, suffer from ITAs’ lack of 
spoken English competence—Finder conveyed how students complained 
about the “feeling of helplessness” and “anger” when their ITAs with “a 
heavy accent and a limited grasp of spoken English” detrimentally affected 
not only the mastery of the subject material, but students’ grades as well. Most 
importantly, students felt cheated of their money and time. As one angry 
parent had claimed, “If a student has paid tuition to be in that classroom…he 
should receive what he paid for” (Finder, 2005, para. 7). 
2. Schools may be in danger of losing tuition or even facing lawsuits. In response to 
students’ complaints, states began mandating that universities ensure teachers 
are proficient in spoken English. Failure to keep students and parents happy 
will cost them because the state “would allow students in state universities to 
drop courses without penalty and be reimbursed if they could not understand 
the English of a teaching assistant or a professor” (Finder, 2005, para. 6). 
3. Taking a step further, if students continue to feel like they are not getting their 
money’s worth and nothing is being done to change that fact, schools may be 
looking at defamation of their reputation or possibly even worse, lawsuits.  
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4. ITAs suffer too—Students, parents, and schools are not the only victims. ITAs 
face many instances of discrimination. A fellow teacher reported how 
“students [have] come into [her] class mimicking the accent of a friend of 
[hers], who is a teaching assistant in math” because “[t]hey thought it was 
hilarious to make fun of his accent” (Finder, 2005, para. 18). 
5. The ITA problem is creating a bad reputation in disciplines such as in sciences, 
technology, engineering, and math (STEM). Society is in danger of losing 
students, particularly in the STEM fields, that are crucial in running a 
successful nation. The ITA issue is “even influencing [students’] decisions in 
what majors to pursue” (Finder, 2005, p. 10). Some students leave the 
discipline prior to completing certain majors because of the added stressors, 
such as the existing language barriers between the students and teachers. 
Finder’s (2005) article exposed the level of seriousness the issue of ITAs’ lack of oral 
English competency has on American higher education.  
A study in the 1980s first dubbed the phenomenon the "Oh no! syndrome" 
because of the students’ reactions in finding out that a foreign teaching assistant would be 
their class instructor for the semester (Fiske, 1985). Since the 1980s, American 
undergraduate students and their parents have been passionately claiming that their ITAs 
are unintelligible. On June 4, 1985, an article entitled “Education; When Teachers Can’t 
Speak Clear English,” published in The New York Times, drew public attention to the 
issue. The first few lines open with an anecdote from Mark Eichin, an irate undergraduate 
student at the Massachusetts Institute of Technology (M.I.T.), complaining that he could 
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not understand his Hindustani professor “whose spoken English was ‘almost 
incomprehensible,’” up to a point where “most of his classmates” and Eichin “stopped 
attending lectures” (Fiske, 1985, para. 1). According to Eichin, “‘[p]eople just got their 
assignments and left’” (Fiske, 1985, para. 1). Unfortunately, these complaints were quite 
common in many other U.S. higher education institutions at this time. For instance, as a 
result of the ITAs’ lack of oral English proficiency, “the University of Pittsburgh offered 
$264 tuition refunds [per student] to nine students in an algebra course who could not 
understand what their Taiwanese teaching assistant was saying” (Fiske, 1985, para. 3).  
On the surface, some may read these anecdotes and not really see the degree of 
urgency in these cases. They may feel that these were a few tantrums made by a few 
young college students who were being too hard, or even racist, on their foreign 
instructors, and in order to satisfy the students, colleges like the University of Pittsburgh 
simply refunded a bit of their tuition. But “[w]ith colleges and universities becoming 
more dependent on foreign-born instructors in computer science, mathematics and 
engineering, such complaints are becoming a serious problem” (Fiske, 1985, para. 2). As 
mentioned in the account of ITAs in U.S. higher education, top American graduates in 
the sciences and engineering fields are lured into high-paying jobs in the U.S. industry as 
they leave with their undergraduate degrees, leaving many teaching positions, especially 
the introductory or prerequisite classes, wide open and instructor-less. Luckily, with 
scholars from many developing countries eager to expand their knowledge and gain 
cultural experience by stepping overseas, international graduate students or foreign 
visiting scholars make the perfect substitutes as instructors in U.S. higher education 
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classrooms. 
Bailey’s (1983) research is one among many studies that show actual instances of 
student-reported communication breakdowns between students and ITAs. Bailey 
introduced her study with a snapshot of a college freshman walking into his first day of 
chemistry class, seeing that his teacher for the semester is an international teaching 
assistant whose “English is somewhat broken and accented,” and immediately, heading to 
his advisor’s office to reschedule his courses for the semester (Bailey, 1983, p. 308). As 
in Finder’s (2005) study, Bailey emphasized the critical nature of the ITA problem by 
introducing her paper with a snapshot of a student avoiding class with an ITA. Using this 
example as a motivation to direct her study, Bailey used both quantitative and qualitative 
research methods to address her research questions: what can universities do to ensure 
that ITAs speak English well enough to convey the course material to their students 
successfully; what does it mean to ‘speak English well enough;’ and finally, what types 
of communication issues arose during class. She surveyed 392 University of California, 
Los Angeles, students who were enrolled in ITA-led classes. Findings from the survey 
showed students reporting that their understanding of the subject material was negatively 
affected by ITAs whose English had been rated 1+ or lower on the Interagency Language 
Roundtable Oral Interview, a popular type of assessment used to measure oral language 
proficiency. She also conducted an ethnographic study of student ratings of “overall 
effectiveness and outside helpfulness” by observing a sample of twelve non-native 
English-speaking TAs and twelve native English-speaking TAs. Again, results showed 
ratings for native English-speaking TAs to be significantly higher than ITA ratings. 
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Similar to Bailey’s study, Gallego (1990) also reported on multiple accounts of 
student-reported communication breakdowns between students and ITAs. The slight 
difference, however, was that after Gallego had spotted the areas of communication 
breakdown, he followed up with an analysis of these specific moments of communication 
breakdown by examining the specific factors that affect the intelligibility of the ITAs. He 
asked five major questions in relation to non-native speaker teaching assistants’ 
intelligibility: 1) how often were there moments of communication breakdown during the 
teaching assistant’s teaching session;  2) what proportion of communication breakdown 
directly resulted from reduced intelligibility and not from lack of comprehensibility or 
interpretability; 3) what factors lead to reduced intelligibility that ultimately caused 
communication breakdown; 4) how did the student-reported intelligibility levels of their 
ITAs relate to the ITAs’ oral English proficiency; and lastly, 5) how suitable was the 
methodology used to study ITAs’ intelligibility. Using three non-native English-speaking 
graduate students specializing in economics, mathematics, and computer science 
respectively, Gallego conducted his study in three parts. First, he assessed the three ITAs’ 
oral English proficiencies using the UCLA Oral Proficiency Test (OPT), which was 
conducted in an interview format that involved various tasks.  These presentations were 
videotaped for future rating purposes by 31 trained native English-speaking 
undergraduate students and 6 ESL specialists. With both types of audiences, they were 
asked to stop the videotape and mark instances of communication breakdown. Gallego 
specifically asked his volunteers to categorize and describe each breakdown using two 
sets of linguistic categories: general types of communication breakdown (intelligibility—
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the recognition of words/utterances, comprehensibility—understandings the meaning of 
words/utterances, and interpretability—understanding the pragmatic meanings behind 
words/utterances) and specific causal factors (pronunciation, grammar, flow of speech, 
volume, vocabulary, organization, clarity of speech, and other). Findings showed that 
“pronunciation proved to be the leading cause of unintelligibility” although other factors 
had also influenced ITAs intelligibility (Gallego, 1990, p. 234). The common patterns 
found throughout these studies were that most of the time, these incidents were often 
more frequent in the field of “math, engineering, or the ‘hard’ sciences” (Bailey, 1983, p. 
308; Finder, 2005; Gallego, 1990).  
Apart from Gallego’s (1990) study, Bailey’s (1983) and Finder’s (2005) studies 
did not raise the issue of intelligibility. Both Bailey’s and Finder’s studies seemed to 
mention ITAs and their accents and nothing about the idea of being intelligible. Despite 
the hard efforts many public and private universities have shown to alleviate the ITA 
problem, such as by “creat[ing] programs in recent years to assess and train international 
graduate students” or “requir[ing] international applicants to pass a standardized test in 
written English for admission to graduate school,” many students reported that “the 
problems remained” (Finder, 2005).  
 As seen with many of the past studies, when thinking about the language aspect in 
the “ITA problem,” the idea most likely always relates to the ITAs’ spoken proficiency 
where the focus is on the nonnatives’ production of speech. Rarely do people think about 
the ITAs’ perception of speech, or in other words, how they perceive their students’ 
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utterances or questions asked in class. However, based on past reports, “many 
international graduate students stated that they have a hard time understanding what other 
people say,” “especially in terms and phrases” where they believe that the speakers often 
“talk fastly [sic] and unclearly” (Kuo, 2002, p. 40). While the stakeholders, such as 
students, parents, and schools, affected by the ITAs’ English oral proficiency may not see 
this as an immediate threat or concern, the ITAs’ lack of listening proficiency can be as 
problematic as is their lack of oral proficiency, especially when teaching undergraduate 
science lab sessions. 
Role of ITAs in Undergraduate Science Labs 
As quoted in Searls’ (1991) study, Bonnstetter (1988) states that “learning is not a 
spectator sport…Science entails questions, and questions suggest responses and action” 
(p. 12). As mentioned in the account of ITAs in U.S. higher education, a large 
percentage—approximately 60% (Myers and Plakans, 1991)—of graduate teaching 
assistants in many universities are assigned a lab section in their major or field as part of 
their graduation requirements. While the role of lab TAs varies among disciplines and 
levels of the course, one of the most important and common responsibilities of all lab 
instructors is the ability to successfully carry out one-on-one interactions between the 
TAs and students with particular emphasis on questions.  
 The role of questions and the act of questioning, especially in science lab settings, 
are crucial on multiple levels. “Generally speaking, a question is a type of social action 
designed in a particular syntactic form to request for information” (Chiang, 2011, p. 
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3318). In Myers and Plakans’ (1990) study, ITAs who actively asked questions to 
facilitate students’ critical thinking and engaged student participation through the act of 
questioning were more successful in relating to their students and teaching effectively. 
Not only is the ITAs’ ability to ask thought-provoking questions of students important, 
but the ITAs’ ability to communicate in a way that encourages stimulating questions from 
students is crucial as well. Since ITAs’ ability to use questions as effective teaching tools 
and verbally lead class discussions is seen as one of the main responsibilities in class 
settings, past studies have primarily focused on the ITAs’ speech production rather than 
the ITAs’ listening skills. However, what happens when a student asks a thought-
provoking question or even a basic question regarding the lab procedure and the ITA has 
difficulty understanding the student’s question?   
The ITAs’ ability to first understand the students’ questions in order to reply with 
a desired response is as crucial as being able to ask higher cognitive level questions to 
students. Before delving into issues of the ITAs’ listening competency (assessment of 
students’ intelligibility and comprehensibility), the following section will discuss the 
underlying theoretical framework of the notions of intelligibility and comprehensibility. 
Part II: Intelligibility and Comprehensibility 
Definition of Key Terms 
Before discussing the notions of assessment of students’ intelligibility and ITAs’ 
ratings of students’ comprehensibility, it is necessary to first establish the meanings of 
intelligibility and comprehensibility. The constructs of intelligibility and 
  
39	
comprehensibility have slightly changed over the years. According to Smith and Nelson 
(1985), intelligibility referred to the recognition of a spoken word or utterance. For 
example, someone would be considered unintelligible if the listener was unable to 
audibly make out what the speaker is saying. Comprehensibility, on the other hand, meant 
that while a word or utterance was audibly made out or interpreted, the listener could not 
understand the meaning of what was said. For example, even though the listener was able 
to audibly decipher the word or utterance, s/he still did understand the meaning of what 
was said. However, Smith and Nelson’s (1985) use of the terms seems slightly conflated 
because these two terms are barely differentiated: something is said to be unintelligible if 
the listener cannot audibly interpret the word or utterance making it difficult to 
understand the meaning of what was said, and something is said to be incomprehensible 
if the listener still does not understand what the speaker said despite being able to 
successfully decipher the words or utterance correctly.  
According to Munro, Derwing, and Morton (2006), their understanding of the 
word ‘intelligibility’ seems to be on par with Smith and Nelson (1985). Like Smith and 
Nelson, they also defined intelligibility as “the recognition of words and sentences” 
(Deterding, 2013, p. 10). However, their use of the term, comprehensibility, slightly 
differed. For Munro et al., comprehensibility “[was] concerned with the ease with which 
listeners understand an utterance” (Deterding, 2013, p. 10). In other words, it mainly 
concerned the listener’s degree of effort when trying to understand what was being said.  
Then, how do these terms differ from accentedness? Unlike what most people assumed to 
be most problematic with ITAs—their accents—Smith and Nelson believed the issue was 
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more on how intelligible foreign instructors are, rather than whether or not they have 
accents.  
Munro et al. (2006) define accentedness as “the degree to which the pronunciation 
of an utterance deviates from a norm” (Deterding, 2013, p. 10). However, what defines 
the norm? “During the Audiolingual era in the mid-20th century, for example, great 
emphasis was placed on highly accurate pronunciation;” in other words, “[l]earners were 
expected to replicate the segmental and prosodic characteristics of native speaker models, 
which were often presented through recordings” (Derwing & Munro, 2015, p. 6). Levis 
(2005) also noted that, before the 1960s, achieving native-like pronunciation and form 
was the ideal. However, with the increase in the global spread and use of English among 
non-native English speakers, attention shifted from the nativeness principle to the 
intelligibility principle. According to the nativeness principle, wherein accented speech 
was viewed unfavorably; “the goal is to develop L2 speech that is indistinguishable from 
that of a native speaker” (Derwing & Munro, 2015, p. 6). However, the intelligibility 
principle simply implied that as long as both speakers understood each other, 
pronunciation did not necessarily have to be corrected. In other words, there was no 
guarantee that native-like speech ensured full understanding between two interlocutors 
and, vice versa, that accented pronunciation would hinder understanding (Derwing & 
Munro, 1995). “In the last twenty years…both research and practice have placed a 
sustained emphasis on intelligibility, perhaps because there is now empirical evidence, 
first, that few adult learners ever achieve native-like pronunciation in the L2 (Flege, 
Munro, & MacKay, 1995) and, second, that intelligibility and accentedness are partially 
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independent (Munro & Derwing, 1995a)” (Derwing & Munro, 2015, p. 6-7). The terms 
for intelligibility and comprehensibility currently in use are defined by Derwing and 
Munro (2015): intelligibility is “the degree of match between a speaker’s intended 
message and the listener’s comprehension”—or, do I understand the contents of what was 
said?; and comprehensibility is “the amount of effort that must be put in to understanding 
speech”—or, how difficult was it for me to understand this speaker? (Derwing & Munro, 
2015, p. 5, 3). The term for accentedness is currently defined by Kennedy and 
Trofimovich (2008): accentedness is “how closely the pronunciation of an utterance 
approaches that of a native speaker” or how different is the speaker’s pronunciation from 
the pronunciation that I am used to? (p. 461). Based on the definitions established above, 
for the paper’s purposes, the terms, perception of students’ intelligibility and ITAs’ 
perception of students’ comprehensibility will be defined as follows: the ITAs’ 
perceptions of students’ intelligibility refers to how the listener understands or perceives 
the speaker’s utterance or speech, and ITAs’ perceptions of students’ comprehensibility 
refers to how easy or difficult it is to understand the speaker’s speech (Derwing & 
Munro, 1995; Kennedy & Trofimovich, 2008). 
Communication between Native and Nonnative Speakers 
If intelligibility does not necessarily relate to accentedness, then perhaps having 
an accent does not necessarily affect one’s intelligibility (Munro & Derwing, 1999). 
Munro and Derwing (1995) collected data from 18 native speakers (NSs) of English who 
were asked to listen to excerpts of English speech produced by 12 non-native English 
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speakers. Native English speakers were asked to transcribe the utterances in standard 
orthography and rate the oral competency of what they heard for degree of foreign-
accentedness and comprehensibility on a 9-point scale system. Using the data collected, 
Munro and Derwing calculated Pearson correlations for each listeners’ ratings of 
speakers’ intelligibility, accentedness, and comprehensibility. Other variables such as 
phonetic, phonemic, and grammatical errors, and intonation were also analyzed. Their 
qualitative study revealed remarkable results: “Most listeners showed significant 
correlations between accentedness and errors, fewer listeners showed correlations 
between accentedness and ITAs’ ratings of students’ comprehensibility, and fewer still 
showed a relationship between accentedness and intelligibility” (p. 74). Munro and 
Derwing’s findings suggest that “although strength of foreign accent is correlated with 
ITAs’ ratings of students’ comprehensibility and intelligibility, a strong foreign accent 
does not necessarily reduce the comprehensibility or intelligibility of L2 [second 
language] speech” (p. 74); in other words, an utterance may be heavily accented yet still 
be fully intelligible. As seen in Gallego’s (1990) study, pronunciation was found to be 
one of the biggest factors in reduced intelligibility. Studies like Gallego’s (1990) and 
Munro and Derwing’s (1999) show that although poor pronunciation may affect one’s 
intelligibility, training to improve one’s pronunciation should not necessarily have to 
involve changing one’s accent. Instead, the goal of pronunciation instruction should focus 
on improving one’s intelligibility and not eliminating one’s accent altogether. 
Hahn’s (2004) study also examined native English speakers’ reactions to a non-
native English speaker’s oral proficiency in English. Using an experimental research 
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design, she studied “90 freshman undergraduate students’ processing, comprehension, 
and evaluations of three versions of an ITA’s speech:” with primary stress correctly 
placed, incorrectly placed, or missing entirely (p. 201). Data collected was through an 
oral text constructed to systematically vary the primary stress placement, and students 
were asked to respond to 1 of 3 versions of the text. Hahn’s findings indicated the 
importance of primary stress: “when listening to speech with correct primary stress, the 
participants recalled significantly more content and evaluated the speaker significantly 
more favorably than when primary stress was aberrant or missing;” also, “[l]isteners also 
tended to process discourse more easily when primary stress was correct” (p. 201). This 
study shows that having a foreign accent does not jeopardize intelligibility. There are 
clearly other factors such as the placement of stress that influence the overall 
understandability of an individual.  
Part III: Shared L1 
Definition of Key Terms 
Simply put, when two individuals have a shared L1 background, they have the 
same native language or mother tongue. For example, in this study, if the Mandarin 
Chinese ITA has a shared L1 with a student, Mandarin would be the shared language 
between the two. In that regard, according to Bent and Bradlow (2003), “L2 [second 
language] learners identify foreign-accented speech with equal or greater accuracy than 
they identify native speech” when “[that] language [is] shared between L2 speakers and 
listeners with properties both of L1 and L2” (Xie & Fowler, 2013, p. 1). In other words, 
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nonnative listeners will find foreign-accented speech that has similar language properties 
as their own to be more intelligible than speech that does not. This idea is coined as the 
interlanguage speech intelligibility benefit (ISIB) theory.  
Using Bent and Bradlow’s (2003) ISIB theory as the theoretical framework, 
Hayes-Harb et al. (2008) subdivides the idea into two types: the benefit for nonnative 
listeners (NNLs) or also known as ISIB-L and the benefit for nonnative talkers, or 
speakers, which is also known as ISIB-T. The ISIB-L notion claims that “non-native 
speech is more intelligible to NNLs than to NLs” and the ISIB-T claims that “non-native 
speech is more intelligible than native speech to NNLs” (Ludwig, 2012, p. 4). 
Communication between Nonnative and Nonnative Speakers 
Past studies have mainly focused on native English speakers’ perceptions of 
nonnative speech where considerable evidence has already proven that foreign-accented 
speech is more difficult to understand for native speakers (Bent & Bradlow, 2003) and 
that a speaker’s second language (L2) proficiency affects intelligibility (Munro & 
Derwing, 1995). However, is it the same for the other way around? In other words, is the 
intelligibility and comprehensibility of foreign-accented speech also as challenging for 
nonnative listeners? To what degree is nonnative speech difficult for nonnative listeners 
compared to native speech? It appears that assessment of students’ intelligibility and 
comprehensibility of foreign-accented speech is not the same for all listeners.  
Various researchers have found that a shared L1 background between a listener 
and speaker does aid assessment of students’ intelligibility (Flowerdew, 1994; Ludwig, 
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2012; Wilcox, 1978; Xie & Fowler, 2013). Furthermore, familiarity with a particular 
accented speech influences perception of intelligibility and comprehensibility (Deterding 
and Kirkpatrick, 2006; Flowerdew, 1994; Munro & Derwing, 1995; Gass & Varonis, 
1984; Tauroza & Luk, 1997), and unfamiliar accents impede perceptions of intelligibility 
and comprehensibility for both natives and nonnatives (Anderson-Hsieh & Koehler, 
1988; Bilbow, 1989; Brown, 1968; Ekong, 1982; Richards, 1983). In certain instances, 
when the listener and speaker shared an L1 or the listener was familiar with an accent, 
“intelligibility was very high and many of the shared non-standard features of these 
varieties actually seemed to serve to enhance communication instead of limiting it” 
(Deterding and Kirkpatrick, 2006, SLIDE 10) 
Using Bent and Bradlow (2003) and Hayes-Harbs et al.’s (2008) ideas of the ISIB 
theory, Ludwig’s (2012) study tested whether an individual’s familiarity of a certain 
accent along with the proficiency level of the target language—in this case, English—
affect assessment of students’ intelligibility. In the study, six speakers with different 
L1s—English, German, and Catalan—were assessed by 50 listeners also with different 
L1s—English, German, and Catalan—and proficiency levels of English. The results 
showed two aspects of the ISIB theory: 1) regardless of the listeners’ L1, speech 
produced with familiar accents was more intelligible for nonnative listeners with low 
proficiency levels in English than listening to native English speech—this confirms the 
ISIB-T claim); 2) Compared to native listeners, nonnative listeners with higher English 
proficiency found other nonnative speech with familiar accents to be more intelligible—
this confirms the ISIB-L claim). In conclusion, Ludwig’s (2012) study revealed a shared 
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L1 background and L2 proficiency are important factors in perceiving intelligibility. Like 
Ludwig’s (2012) study, Xie and Fowler (2013) had also investigated the influence a 
shared L1 has on assessment of students’ intelligibility in terms of ISIB-L and ISIB-T. 
While their study was unique in that Xie and Fowler observed the language environment 
in which listeners use the L2, their results were similar to Ludwig’s (2012) study in that 
the ISIB for listeners and for speakers are distinct phenomena. When NLs and Mandarin-
US and Mandarin-Beijing NNLs assessed the speech of other Mandarin nonnative 
speakers, both types of Mandarin listeners had better assessment of students’ 
intelligibility of Mandarin speech compared to NLs, which confirms the ISIB-L theory 
yet again. When both types of Mandarin listeners assessed native speech and other 
Mandarin-accented speech, like in the Ludwig (2012) findings, Mandarin NNLs had an 
easier time perceiving intelligibility of other Mandarin-accented speech than native 
speech. This again, supports the ISIB-T theory. 
While Ludwig’s (2012) and Xie and Fowler’s (2013) studies show that a shared 
L1 or familiarity with an accent along with L2 proficiency levels aid assessment of 
students’ intelligibility and comprehensibility, this is not always the case. For instance, 
Smith and Bisazza’s (1982) findings expose a slight discrepancy to the ISIB theory. 
While Japanese listeners had an easier time perceiving intelligibility of Japanese-accented 
speech compared to native speech, it was the reverse for subcontinental Indians. Indian-
L1 listeners had a more difficult time comprehending other Indian-L1 speech compared 
to native English speech. Major, Fitzmaurice, Bunta, and Balasubramanian’s (2002) 
study also showed that there may be cases where a shared L1 background may not 
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necessarily always benefit assessment of students’ intelligibility and/or 
comprehensibility. In Major et al.’s (2002) study, listeners of different L1 backgrounds—
Chinese, Japanese, Spanish, and American English—assessed other nonnative speakers 
of different L1 backgrounds. Findings showed that while all nonnative listeners better 
perceived the intelligibility of other nonnative than native speech, when observing scores 
given to a speaker with a shared L1, there were discrepancies. For example, Spanish 
nonnative listeners scored significantly higher on perceiving intelligibility of Spanish-
accented speech. However, Chinese nonnative listeners scored significantly lower when 
assessing speech by other Chinese nonnative speakers.  
On a final note, when comparing nonnative listeners’ perceptions of native to 
other non-shared L1 nonnative speech, in some cases, nonnative listeners better perceive 
intelligibility of American English native speech than unfamiliar foreign-accented speech 
(Eisenstein & Berkowitz, 1981; Major et al., 2002). This literature shows that further 
investigation is needed due to the inconsistency of results found when measuring the 
influence of a shared L1 background on perceptions of intelligibility and 
comprehensibility.  
Part IV: Connected Speech Processes 
Definition of Key Terms 
 Based on evidence, nonnative listeners often believe that they have difficulty 
understanding native English speakers’ speech because native speakers either use 
unconventional language, such as slang, or speak too fast. But even if a listener was to 
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ask a native speaker to repeat the same utterance at a much slower rate, there would not 
be much difference in what is heard, unless the speaker decides to speak in citation form. 
What is really happening in natural native speech is speakers’ use of connected speech 
processes in their utterances. 
 In the field of linguists, two types of speech production exist in a naturalistic 
speech environment: citation speech form and connected speech form. When a speaker 
speaks in the citation form, “pronunciations occur in isolated words under heavy stress or 
in sentences delivered in a slow, careful style” (Alameen & Levis, 2015, p.3); in other 
words, each word in the utterance is spoken separately and “at least one syllable is fully 
stressed and there is no reduction of the vowel quality” (Ladefoged & Johnson, 2011, p. 
107). On the contrary, connected speech form, also known as sandhi-variation, occurs “in 
English spoken discourse [where] words are not produced in an isolated fashion but 
rather have a tendency to ‘run together;’ this is to “promote the regularity of English 
rhythm—this is, to squeeze syllables between stressed elements and facilitate their 
articulation so that regular timing can be maintained (Celce-Murcia et al., 2010, p. 164). 
In many instances, vowels and consonants are left intact or there may be modifications to 
pronunciation between or even within words that include deletions, additions, or changes 
of sounds into new ones when sounds blend with one another, which may be misheard as 
slang (Alameen & Levis, 2015). As a result, though connected speech processes (CSPs) 
are often considered to be sloppy speech, their use is a completely normal and natural 
process. 
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Connected Speech Processes in Speech Perception 
 Past research has also shown conflicting views on the influence of connected 
speech on intelligibility and comprehensibility. Some see the presence of CSPs in speech 
production to be particularly important for an individual to produce intelligible utterances 
(Celce-Murcia, et al., 2010). However, others have also argued that understanding CSPs 
may have more value in the development of listening skills rather than in speech 
production” (Field, 2008; Jenkins, 2000; Reed & Michaud, 2005; Walker, 2010). As 
regards the intelligibility of nonnative speakers for both native and other nonnative 
listeners, the extent to which the presence of CSPs is necessary or facilitative is an open 
question. While certain CSPs of English pronunciation may be important to intelligibility 
between a nonnative and native speaker, the centrality of their role to oral communication 
between two nonnative speakers required clarification. Jenkins (2000) contributed to the 
discussion of communication among nonnative speakers of English by proposing a 
Lingua Franca Core in which she suggested core phonological features she identified as 
“a model for international English phonology” (p. 11). A consensus began to emerge 
from this delineation of core and non-core features that connected speech changes may 
actually decrease intelligibility between two nonnative speakers (Deterding, 2013; 
Walker, 2010). If so, is it the same for nonnative listeners and native speakers? In fact, in 
Shaw, Caudery, and Petersen’s (2009) study, Swedish and Danish nonnative students 
claimed that they found the intelligibility of native English speakers difficult to perceive 
because according to them, the native speakers did not pronounce all of the sounds. “In 
many elements of English pronunciation, nonnative speakers need to speak in a way that 
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is intelligible to their listeners, but connected speech processes make clear that nonnative 
listeners must also learn to understand the speech of native words that may sound quite 
different from what they have come to expect, and their listening ability must be flexible 
enough to adjust to a range of variation based not only on their interlocutors but also on 
the formality of the speech” (Alameen & Levis, 2015, p. 2). Before investigating how the 
presence or absence of certain CSPs in native and nonnative speech affects the listening 
competency of nonnative listeners, the following section will briefly review some of the 
most prevalent CSPs found in native speech. 
Connected Speech Processes 
 In connected speech, there are two main types of modifications to pronunciation: 
within words and between words. For example, for within word modifications, the word 
input [ˈInpʌt] may be pronounced as imput [ˈImpʌt] where the [n] moves towards [m] in 
anticipation of the bilabial stop [p]. As for between word modifications, “once a word is 
spoken next to other words, the way it is pronounced is subject to a wide variety of 
processes” (Alameen & Levis, 2015, p. 2). As with the terms intelligibility and 
comprehensibility, not only do the terms used to describe certain connected speech 
processes vary widely among researchers, but the way CSPs are classified differs as well: 
“This is especially true in language teaching materials, with features such as contractions, 
blends (coalescent assimilation or palatalization), reductions (unstressed words or 
syllables), linking assimilation (progressive and regressive), dissimilations, deletion 
(syncope, apopcope, aphesis), epenthesis flapping, disappearing /t/, gonna/wanna type 
changes, -s and –ed allomorphs, linking” (Alameen & Levis, 2015, p. 5). While Alameen 
  
51	
and Levis (2015) classify CSPs into six main categories—linking, deletion, insertion, 
modification, reduction, and multiple processes—for the purposes of the paper, the CSPs 
observed in the pre-generated student questions will be classified using Celce-Murcia, 
Brinton, and Goodwin’s (2010) and Walker’s (2010) classifications of CSPs. 
 According to Celce-Murcia et al. (2010), the main types of connected speech 
processes are blending (blends and contractions), reduction, linking, assimilation, 
dissimilation, deletion, and epenthesis. The following major categories will be discussed 
as separate entities: linking, assimilation, deletion, reduction, epenthesis, and 
blends/contractions. From these 5 categories, I have further broken them down into 9 
sub-categories for this study’s purposes: 1) linking, 2) linking + assimilation, 3) linking + 
deletion, 4) linking + assimilation + deletion, 5) linking + assimilation + reduction, 6) 
linking + deletion + reduction, 7) deletion, 8) reduction, and 9) blends/contractions. 
These sub-categories best represent the most prevalent CSPs within this study’s data. 
 Blends and contractions are classified as blending, in which they occur in any 
two-word sequences where the word boundaries are blurred or distorted. Contractions 
specifically happen when word boundaries are blurred but are indicated through a 
conventionalized written form (e.g. we’ve, he’s, I’m). Blends, on the other hand, are also 
processes that occur when word boundaries are blurred, but are contracted spoken forms 
that do not have conventional written forms (e.g. they’re [they are], who’ll [who will], 
wh-words [why’s, who’ll, when’d], proper names [Jane’ll], common nouns [my name’s, 
a guy’d], demonstratives [this’s, that’ll, these’d], and existential ‘there’ [there’ll, there’d]) 
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(Celce-Murcia et al., 2010). 
 Reductions or reduced forms is another aspect of North American English 
connected speech. English vowels are reduced when they become lexically associated 
with unstressed syllables, particularly with “word classes such as one-syllable 
determiners, pronouns, prepositions and auxiliaries” (Alameen & Levis, 2015, p. 162). In 
other words, in order to allow stressed syllables to stand out more clearly, native speakers 
tend to “‘weaken’ most unstressed syllables by pronouncing the vowels in these syllables 
with a weak vowel” which is usually a schwa /ə/ (Walker, 2010, p. 41). With regards to 
the above-mentioned instances of vowel reductions, Walker explains that “[a]ll of these 
words have two pronunciations in English, with a ‘strong’ form where the vowel is given 
its full value, and a ‘weak’ form, where the vowel is reduced” (p. 41). Some types of 
phrase reductions include but are not limited to the following: gonna [going to], wanna 
[want to], hafta [have to], and kinda [kind of]. 
 According to Alameen and Levis (2015), linking is the only type of CSP “that 
does not involve changes to the segments of the words. Its function in connected speech 
is to make two words sound like one without changes in segmental identity” (p. 162). 
Their definition of linking also “restrict[s] linking to situations in which the ending sound 
of one word joins the initial sound of the next (a common enough occurrence) but only 
when there is no change in the character of the segments” (Alameen and Levis, 2015, p. 
162). But for this paper’s purposes, linking will be defined as “the connecting of final 
sound of one word or syllable to the initial sound of the next” regardless of changes to the 
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segments of the words (Celce-Murcia et al., 2010, p. 165). Some types of linking are the 
following: 1) insertion of /y/ and /w/ glides with a vowel (V) + vowel (V) sequence (e.g. 
being, be able, going); 2) intervocalic consonant sharing in VC (vowel+consonant) + V 
sequence (e.g. keep out, dream on); 3) resyllabification in CC (consonant+consonant) + 
V sequence (e.g. left arm, wept over); 4) lengthened articulation of consonant with 
geminate consonants (e.g. stop pushing, short time); and 5) unreleased consonant in stop 
+ stop or stop + affricate sequences (e.g. pet cat, blackboard, soap dish, good jury, big 
church, big dipper) (Celce-Murcia et al., 2010, pp. 166-167). 
 Another type of connected speech process that involves modification of sounds 
due to bordering sounds is assimilation. Assimilation is “the change in adjacent sounds to 
resemble each other more closely” where the produced sound takes on the characteristics 
of its neighboring sound (Celce-Murcia et al., 2010, p. 170). Some types of assimilation 
are the following: 1) regressive assimilation with sibilants having the form (/s/ or /z/ + /ʃ/) 
(e.g. horseshoe, his shirt); 2) progressive assimilation with stop consonants (e.g. good 
boy, in pain, give me); 3) coalescent assimilation where the first and second sounds in the 
sequence join and condition the sound to create a new sound (sound A + sound B = sound 
C); 4) palatalization where the final alveolar consonant /s, z, t, d/ or final alveolar 
consonant sequences /ts, dz/ are followed by initial palatal /y/ becoming palatalized 
fricatives /ʃ, ʒ/ or affricates /tʃ, dʒ/ (e.g. this year, does your, that your, hates your, would 
you, heeds your). 
 Deletion is simply the loss or deletion of a sound: 1) there is a loss of /t/ when /nt/ 
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is between two vowels (e.g. winter, Toronto, enter); 2) there is a loss of /t/ or /d/ when 
they occur second in sequence or in a cluster of 3 consonants (e.g. restless, listless, 
windmill, kindness, hands); 3) deletion of word-final /t/ or /d/ in clusters of two at a word 
boundary when the following word begins with a consonant other than /h, y, w, r/  (e.g. 
East side, blind man); 4) syncope occurs when there is a loss of an unstressed medial 
vowel /ə/ or /i/ following a strongly stressed syllable (e.g. chocolate, every) or deletion in 
two-syllable words (e.g. correct, parade) and aphesis occurs when there is a deletion of an 
unstressed initial vowel or syllable in highly informal speech (e.g. because [‘cause], 
about [‘bout], around [‘round]); 5) disappearing of /r/ (e.g. February, governor, surprise, 
temperature); 6) loss of final /v/ in of before words with initial consonants (e.g. lots of [ə] 
money); and 7) loss of initial /h/ and /ð/ in pronominal forms (e.g. ask her, ask him). 
 Last but not least, epenthesis is the process in which a vowel or consonant is 
added into an existing sequence. Speakers insert an epenthetic schwa /ə/ of the regular 
plural -s and the past tense -ed endings to separate clusters of sibilants or alveolar stops. 
The vowel is inserted in order to inform the listener of two separate morphemes: the noun 
or verb followed by other information, such as plural, past, or 3rd person present tense. 
For example, /ə/ breaks up the sibilant clusters in words like classes, buzzes, britches, and 
judges. The /ə/ is also used to break up alveolar stop clusters with -ed endings in words 
like patted, granted, graded, and branded. Other times, epenthesis occurs when a 
consonant is inserted to facilitate the pronunciation of a consonant cluster. For instance, a 
[p] is inserted between the /m/ and /f/ in comfort (Celcia-Murcia et al., 2010, p. 173). In 
many cases, nonnative speakers erroneously use epenthesis to simplify difficult clusters, 
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word-internally and word-externally. For example, instead of saying English as /ɪŋglɪʃ/, a 
nonnative speaker may produce the word as /ɪŋgəlɪʃ/ where he or she has inserted the 
schwa word-internally. Another case may be where instead of producing school as 
/skuwl/, a nonnative speaker may say /ɛskuwl/ where the vowel sound is added word-
externally (Celcia-Murcia et al., 2010, p. 174). Other incidences when nonnative 
speakers, especially “people from China and Korea,” erroneously use epenthesis is “in 
their attempt to speak clearly and correctly” because they are “concerned about omitting 
a final [t] or [d] that they insert an extra vowel, making fast sound like faster” (Deterding, 
2013, p. 51). With that said, Deterding (2013) points out that while the deletion of [t] and 
[d] from the end of consonant clusters may not particularly be problematic for 
intelligibility, the retention of these sounds may be problematic if an epenthetic vowel 
follows it. 
Summary of the Literature Review 
The review of the literature presented here shows how both factors—shared L1 
background and connected speech processes—not only influence the intelligibility and 
comprehensibility for native and nonnative speakers, but also how native and nonnative 
listeners perceive others’ intelligibility and report comprehensibility as well. According 
to Bent and Bradlow’s (2003) ISIB theory, nonnative speakers will find L1 accented 
English speech that has similar language properties as their own to be more intelligible 
than speech that does not. In other words, nonnatives should have an easier time 
understanding utterances produced by other nonnatives with a shared L1 compared to 
understanding utterances produced by native English speakers. However, there seem to 
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be discrepancies with their ISIB theory. Hypothetically, there may be other underlying 
contributing factors that may be affecting intelligibility and comprehensibility. 
Specifically, while Munro and Derwing (1995) claim that intelligibility scores tend to 
correlate with comprehensibility scores when native listeners perceive nonnative 
speakers’ intelligibility and comprehensibility, is it true for nonnative listeners’ 
assessment of students’ intelligibility and ITAs’ ratings of students’ comprehensibility of 
both native and nonnative speakers’ speech?  
Unlike in past studies where the focus was on how native listeners perceived 
nonnative speakers’ speech or how nonnative listeners perceived native speakers’ speech, 
this study will investigate how nonnatives perceive intelligibility and report 
comprehensibility for both native and nonnative speakers’ speech with the influence of 
two factors, shared L1 and CSPs.  
Based on the theoretical framework discussed in the literature review, this paper 
proposes the following hypotheses:  
• A shared L1 background between listener and speaker aids assessment of 
students’ intelligibility—the Mandarin Chinese ITAs will more accurately 
perceive intelligibility of the students’ questions in the following order: NNS-
Mandarin > NS > NNS-Other. 
• A shared L1 background between listener and speaker aids ITAs’ ratings of 
students’ comprehensibility—the Mandarin Chinese ITAs will have an easier 
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time understanding the students in the following order: NNS- Mandarin > NS 
> NNS-Other. 
• The presence of connected speech processes in student questions reduces the 
Mandarin Chinese ITAs’ assessment of students’ intelligibility and ITAs’ 
ratings of students’ comprehensibility.  
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CHAPTER THREE: Methodology 
Research Design 
This study used a quantitative approach followed by a side component of open-
ended interview questions to answer the following research questions: 
1. To what extent does a shared L1 (or lack thereof) background affect Mandarin 
Chinese ITAs’ assessment of native and nonnative students’ intelligibility of the 
questions asked in college-level science lab classes? 
2. To what extent does a shared L1 (or lack thereof) background affect Mandarin 
Chinese ITAs’ ratings of native and nonnative students’ comprehensibility of the 
questions asked in college-level science lab classes? 
3. To what extent do connected speech processes affect Mandarin Chinese ITAs’ 
assessment of native and nonnative students’ intelligibility of the questions asked 
in college-level science lab classes? 
4. To what extent do connected speech processes affect the ratings of native and 
nonnative students’ comprehensibility of the questions asked in college-level 
science lab classes? 
For the quantitative study, non-paired 2-sided t-tests, 2-sample proportion Z-test, and 
one-way ANOVA were used to investigate the influence of shared L1 and connected 
speech processes of the different varieties of speaker groups’ (native English speakers, 
non-shared L1 nonnative English speakers, and shared Mandarin-L1 nonnative English 
speakers) production of questions on two types of listener groups' (ITAs and NSTAs) 
assessment of students’ intelligibility and ratings of students’ comprehensibility of those 
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questions. As a side component to the study, all 30 TAs were given the opportunity to fill 
out a brief questionnaire regarding their overall attitude towards their testing experience 
as well as their real-life TA experience when listening to the native and nonnative 
undergraduate students’ questions for a more in-depth analysis.   
Quantitative Method 
Theoretical Framework 
Based on one of the most currently recognized and accepted approaches to 
researching intelligibility and comprehensibility (Derwing & Munro, 1997; Munro & 
Derwing, 1995), Kennedy & Trofimovich’s research (2008), a more current and up-to-
date study, had tweaked Munro & Derwing’s (1995) approach to examine intelligibility 
and comprehensibility. My study applied Kennedy & Trofimovich’s method to observe 
the relationships between (or among) the following: 
1. influence of a shared L1 on assessment of students’ intelligibility 
2. influence of a shared L1 on ITAs’ ratings of students’ comprehensibility 
3. influence of connected speech features on ITAs’ assessment of students’ 
intelligibility 
4. influence of connected speech features on ITAs’ ratings of students’ 
comprehensibility 
In Derwing and Munro’s (1995) study, native listeners (NLs) were asked to evaluate and 
rate samples of nonnative and native speech to examine the interrelationships among 
accentedness, comprehensibility, and intelligibility. Listeners were asked “to transcribe 
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the utterances in standard orthography and to rate them for degree of foreign-
accentedness and comprehensibility on 9-point scales” (Munro & Derwing, 1995, p. 73). 
Kennedy & Trofimovich’s (2008) study, “Intelligibility, Comprehensibility, and 
Accentedness of L2 Speech: The Role of Listener Experience and Semantic Context,” 
investigated how listener experience based on previous exposure to nonnative speech and 
semantic context influenced intelligibility, comprehensibility, and accentedness of 
nonnative L2 (second language) speech. Following Munro and Derwing’s (1995) 
methodology, Kennedy & Trofimovich had 24 native English-speaking participants—
half experienced and half inexperienced with L2 speech, listen, orthographically 
transcribe, and rate 90 English utterances produced by six English and six Mandarin 
speakers. 
For the present study, while the general approach was the same, it differed in the 
following ways: 1) the listeners in focus were not native but nonnative English speakers 
and how they perceive speech produced by both native and nonnative speakers; 2) the 
comprehensibility was rated on a 7-point Likert scale instead of a 9-point scale (reasons 
will be discussed in “Task #2-Comprehensibility” under the Measures section); and 3) 
instead of the variable, accentedness, the influences of connected speech processes were 
studied in relation to the assessment of students’ intelligibility and their ratings of 
students’ comprehensibility of the student-generated questions. 
Similar to Kennedy & Trofimovich’s (2008) methodological approach to examine 
intelligibility and comprehensibility, this study replicated a part of their procedures in the 
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following ways: Intelligibility was operationalized as the accuracy of listeners’ 
transcription (i.e., recognition and reproduction) of words in sentences. Each sentence 
was analyzed for transcription accuracy by computing an intelligibility score using the 
ratio of accurately transcribed keywords (nouns, verbs, adverbs, adjectives) in each 
sentence to the total number of keywords in each sentence, homophonous words (e.g., 
seen for scene) and misspellings (e.g., artic for arctic) were accepted as long as they were 
recognizable; and words missing morphemes were coded as inaccurate. However, for my 
study, I did not analyze for transcription accuracy by merely focusing on keywords but 
took all words in the utterances into account. As for analyzing comprehensibility, I also 
used Kennedy & Trofimovich’s method by finding the average of each rater groups’ 
(English-L1, Mandarin comprehensibility scores.  
Stimuli 
Listeners 
Mandarin Chinese ITAs—While previous studies on intelligibility have generally 
used native English speakers as listeners, the present study adopted a different 
approach by employing nonnatives as listeners. In this case, 15 Mandarin-L1 
Chinese international teaching assistants (ITAs) were the main listener subjects. 
They were either first- or second-year graduate international students (depending 
on their school policy, which allowed first-year international graduates to teach) 
who scored no less than 100 on their TOEFL ibt or 7.0 on their IELTS. Since 
proficiency levels affect intelligibility and comprehensibility scores (Beinhoff, 
2014, p. 69-70), the subjects’ proficiency levels must be similar. In that regard, 
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their proficiencies ranged from intermediate to high where they were considered 
all proficient speakers of English based on their TOEFL/IELTS, scores and their 
overall exposure to English was between 1 to 2 years. They were teaching or have 
taught an undergraduate science lab course at either Northeastern University 
(NEU), Boston University (BU), Harvard University (Harvard) or other college 
institutions in Virginia. Mandarin-L1 Chinese ITAs were specifically chosen due 
to China ranking 1st in places of origin for foreign students in the U.S. (Jie & 
Batalova, 2018).  
Native English-Speaking TAs—Although the primary listener subjects in focus 
were nonnative Mandarin Chinese ITAs, in order to create a point of comparison, 
15 native English-speaking TAs’ perception of native and nonnative students’ 
speech was also analyzed. 
Native linguist and researcher—The sole purpose of the native linguist and 
researcher in this study was to use the original transcriptions of the speech 
samples, which included all of the appropriately marked connected speech 
features found in the 30 pre-generated student questions, to be used as baseline to 
compare with the TA raters’ transcriptions of the questions (“University of 
Minnesota”). This assessed the TAs’ assessment of students’ intelligibility of the 
student questions.  
Speakers 
Since a big part of this study was to see how a shared L1 background affected 
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ITAs’ assessment of students’ intelligibility and ITAs’ ratings of students’ 
comprehensibility, both native and nonnative undergraduate students’ speech 
samples were used. For randomization purposes, a mix of 12 male and female 
undergraduate students was randomly selected. Out of the 12 students, 6 were 
native English speakers and 6 were nonnative English speakers. Of the 6 
nonnative speakers, 3 were Mandarin-L1 speakers and the 3 others were non-
shared L1 NNS, Korean-L1, Indian-L1, and Arabic-L1. For the non-shared L1 
NNS, these particular L1 backgrounds were chosen based on the Open Doors 
2015 Fact Sheet. The leading 5 places of origin for foreign students in the U.S. 
were as follows in order of enrollment numbers:  China, India, South Korea, 
Canada, and Saudi Arabia (Institute of International Education, 2015). Although 
all speaker subjects were undergraduate students, due to convenience sampling, 
they may not all have been first-semester freshmen since data were collected 
during the summer. However, this may create the issue of outdated 
TOEFL/IELTS scores so the range of their English proficiencies used in this 
study were based on the averaged TOEFL or IELTS cutline scores for BU (for 
TOEFL, a score of at least 90-100 and minimum scores of 20 per section and an 
overall score of 7 or higher for IELTS), NEU (TOEFL 92; IELTS 6.5), and 
Harvard (TOEFL 100; IELTS 7.0) foreign students, which was 92 for TOEFL 
iBT and 6.8 for IELTS. In short, all of the nonnative student speakers have 
entered with a minimum score of 90 TOEFL iBT or 6.8 IELTS or higher.  
 
  
64	
Speech Recordings  
Each of the 12 native and nonnative speakers was randomly assigned 10 out of 30 
pre-generated questions to read aloud and was videotaped producing them. 
Training Script for Production of Questions into Slow and Natural Versions—
Each speaker was trained and asked to reproduce each of the 10 questions in two 
versions, slow and natural: “first, produce the slow version to resemble questions 
asked to someone who knows very little English, so attempt to produce each word 
in the question in a careful and isolated form; second, try producing the same 
question into a more naturalistic way as if you were casually asking a question to 
your friend or lab partner.” Since this study’s goal was to see if nonnative 
listeners perceived speech differently when the utterance was produced by a 
native and nonnative as well as between a non-shared L1 NNS and a shared L1 
NNS, the same set of questions randomly assigned from the bank of 30 pre-
generated student questions was used. Evidence reported that NSs are likely to 
use CSPs and correct lexical stress placement, whereas NNSs may not use some 
or all of the CSPs and rather use other features characteristic of NNS speech—
including morpho-syntactic errors, such as missing inflectional morphemes on 
regular nouns and verbs (despite their presence on the scripted page), onset and/or 
coda consonant cluster reduction, epenthesis, and incorrect lexical stress 
placement. While absence of certain CSPs and misplaced lexical stress placement 
in utterances may compromise intelligibility for native listeners, this may not 
necessarily have been the case between nonnative speakers, or even more 
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specifically, between shared L1 speakers. Deterding and Kirkpatrick (2006) 
surveyed the intelligibility of different forms of South-East Asian Englishes as 
heard by other South-East Asian speakers. As was expected, intelligibility was 
very high and many of the shared non-standard features of these varieties had 
rather served to enhance communication instead of limiting it. 
Video Recordings 
From the 10 quasi-randomly grouped questions that each student recorded, only 
2—one slow and one natural—of those questions were randomly selected to be 
compiled as a unique video recording for each ITA and TA to hear and rate. The 
24 questions (2 randomly selected questions per student) were compiled into one 
video, which had a mix of 12 native and nonnative students’ speech samples. As a 
result, each of the 30 video recordings (for the 15 ITAs and 15 NSTAs) had a 
total of 24 questions with 12 slow and 12 natural versions. All video editing was 
done through WeVideo, an online video editor, and uploaded onto YouTube to be 
accessible to the 30 listener participants. 
Measures 
Task #1- Intelligibility - For all 24 questions (2 selected questions from each Student 
Speaker x 12 Student Speakers) that the TA sees and hears, he or she was asked to listen 
carefully and transcribe in standard orthography exactly what was heard. All stimuli were 
played only once for all speakers.  
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Task #2- Comprehensibility - Upon completion of each orthographic transcription, the 
TA was asked to rate the students’ comprehensibility, or the level of ease in 
understanding the question, by writing a number from a 7-point Likert scale (Figure 1.1).  
 
Figure 1.1. Levels of TA Ratings of Student Comprehensibility on 7-Point Likert Scale	
 
 
Measure of Connected Speech Features’ Effect on Intelligibility and Comprehensibility 
 First, all 24 questions were marked by the native (naïve) linguist and researcher 
for areas of connected speech processes as these processes would normally appear in a 
naturalistic native speech environment. The marked CSPs in the set of questions served 
as the baseline for assessing how these CSPs influenced the ITAs’ assessment of 
students’ intelligibility and ITAs’ ratings of students’ comprehensibility of the student 
questions. Second, each of the ITAs’ transcribed questions completed during the 
intelligibility task was compared to the baseline versions where mismatched areas within 
each question were marked on the transcribed versions. Finally, each area where there 
had been a mismatch with a certain CSP (e.g. issues with assimilation) was calculated.  
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Coding protocol— After all 24 questions had been marked for the particular CSP in the 
appropriate areas, both baseline versions and ITA transcribed versions were transcribed 
in broad phonetic transcription by the native linguist and researcher. The total numbers of 
grammatical mismatches were tallied, which would show areas, if any, that were most 
problematic for the ITAs.  
Pre-procedures Protocol 
Introduction 
In order to counter-attack against as many threats to internal validity as possible, 
particularly in terms of instrumentation and design, the following methodological 
protocols used are described below. Some threats to instrumentation and design that were 
considered include the following: to prevent the familiarization of questions heard by the 
TAs during the experiment so the nature of the question is not what would be tested; to 
randomize the order in which the questions appear in each video recording file so the 
possible assumption that the order or pattern in which questions appeared is not 
accounted for in the results; the selection of both questions and subjects (student 
listeners) is randomized to prevent any bias that may occur. 
Selection of 10 Questions for Speakers to Record Protocol 
• Goal — Each of the 12 student speakers was assigned a unique set of 10 random 
questions from the batch of 30 and was video recorded producing them. 
• When assigning 10 of the 30 questions which were to be recorded, instead of 
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blindly choosing 10 new sets of questions for each speaker, the set of 10 questions 
were assigned to each speaker through quasi-random sampling. For example, first, 
10 questions from the 30 were randomly selected and assigned to speaker #1 to 
record. Second, after having removed speaker #1’s set of 10 questions from the 
batch of 30, from the remaining 20, another set of 10 questions were randomly 
selected and assigned to speaker #2 to record. Finally, the remaining 10 questions 
were assigned to speaker #3 to record. This cycle was repeated 4 times in order to 
assign a unique set of 10 questions to all 12 speakers (Figure 1.2). 
• Each of the 10 questions was produced into two versions—slow and natural. 
Figure 1.2. Quasi-random Sampling Used to Assign Speakers 10 Questions 
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• Consequentially, there was a total of 240 questions recorded by the 12 student 
speakers (12 students x 10 questions x 2 versions = 240 questions). 
Selection of 2 Questions per Speaker to be Compiled and Tested Protocol 
• Goal— 2 questions, 1 slow and 1 natural, were randomly selected from the 10 
recorded questions per student speaker. 
• After having assigned a unique set of 10 questions for each student speaker, 2 
questions, a slow and natural version, from the recorded 20 were randomly 
selected to be compiled into video recording files. So, in essence, while there was 
a total of 240 questions recorded (20 questions x 12 speakers), the total number of 
questions randomly selected which was to be compiled and heard by each of the 
30 TA listeners was 24 (2 questions x 12 student speakers).  In other words, each 
ITA and TA heard a total of 24 questions throughout the entire experiment. 
• Each video had a brief set up directions, 24 questions, and short pauses in between 
questions for the listeners to perform the tasks. The duration of each video was 
approximately 7-10 minutes long.  
Procedure 
*NS- native English speaking undergraduate student  *NNS—non-native English 
speaking undergraduate student 
Introduction 
There were two parts to data collection for this study. Part I was collecting data 
from the 12 speaker subjects where each subject was videotaped reproducing 10 
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questions. Part II was collecting data from the 30 listener subjects where they each 
watched and listened to a unique set of 24 questions compiled into a YouTube video in 
order to orthographically transcribe what they heard and rate how difficult it was to 
understand each question. 
PART I—Procedure for Collecting Speaker Subject Data and Compiling the Videos 
For steps 1 through 2, see Figure 1.3 below. 
1) 12 undergraduate students (6 NSs and 6 NNSs) were randomly selected.  
2) Through quasi-random sampling, each of the 12 speaker subjects was randomly 
assigned 10 out of the 30 commonly asked student-generated questions and each 
of the 10 questions was recorded twice as slow and natural versions. The speakers 
produced them with approximately 1 second pause in between questions—the 
short pause in between questions enabled students to speak at a more natural 
speed in hopes of creating a more natural speech output instead of a forced one. 
Each subject was randomly assigned a Microsoft PowerPoint presentation 
containing the set of 10 unique questions. The subjects were trained to familiarize 
themselves with their questions, practice reciting them several times—slowly and 
more naturally—until they were ready to begin the task. 
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Figure 1.3. How Speakers Were Assigned 10 Unique Questions 
 
For step 3, see Figure 1.4. 
3)  For each of the 12 speaker subjects, 2 questions—one slow and one natural 
version—out of the 10 recorded were randomly selected to be compiled into a 
video compilation.   
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Figure 1.4. How Questions Were Distributed in the Video Compilations 
 
For step 4, see Figure 1.5. 
4) The 24 unique, meaning no two of the same, questions from the 12 students (6 NNSs 
and 6 NSs) were randomly shuffled and organized into a video compilation. Each 
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video consisted of 12 slow and 12 natural versions. There were 30 unique videos 
for the 30 TA listener subjects, which was uploaded to YouTube.  
Figure 1.5. Shuffling the Order of 24 Questions per Video Compilation 
 
 
 
PART II—Procedure for Collecting Listener Subject Data 
For steps 1 through 2: 
1) The 30 compiled videos were uploaded to the primary researcher’s private YouTube 
Channel, so that each of the 30 TAs (15 ITAs and 15 NSTAs) could be assigned a 
unique video link.  
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2) Each listener subject received a response sheet that allowed them to orthographically 
transcribe what they heard and rate the level of difficulty in comprehending what 
was said from a 7-point Likert Scale. The subjects were asked to electronically 
send the completed response sheets to the primary researcher’s email (See 
Appendix A). 
Side Component to the Study--Questionnaire  
Procedure 
Introduction 
 Each of the 30 TAs was given the opportunity to respond to a few open-ended 
questions regarding their personal teaching experiences with native and nonnative (non-
shared L1 and shared L1) undergraduate students’ utterances by responding to a 
questionnaire (See Appendix B).  
Questionnaire 
Question 1: Overall, how was your experience when listening to these students? Did you 
find any student to be particularly easier or harder to understand? If so, why did you think 
so? 
Question 2: In your experience as a TA for an undergraduate science lab class, have you 
come across moments where your student(s) approached you to ask (a) question(s)? If 
yes, were there times when you had difficulty understanding what he or she was asking 
on the first go? Again, if yes, could you please describe the scenario with a bit more 
detail? How did you feel when this happened? 
Question 3: In your opinion, why do you think you were not able to understand the 
student(s) the first time? 
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Question 4: What do you think might help you better understand your students’ 
questions? 
Other general comments/suggestions: __________________________________ 
Data Analysis 
To assess how a shared L1 (NNS-M: nonnative Mandarin L1 speaker) or lack 
thereof (NS: native English-speaker or NNS-O: nonnative speaker with an L1 as ‘other’) 
affects the assessment of students’ intelligibility and TAs’ ratings of students’ 
comprehensibility scores, non-paired t-tests and one-way ANOVA were used to analyze 
the data. Likewise, to assess how CSPs affect the TAs’ perception of their students’ 
intelligibility and comprehensibility, independent t-tests and 2-sample proportion Z-tests 
were used. The following variables are measured in this study:  
Variables used to see the relationship between a shared L1 (or lack thereof) and 
intelligibility scores/comprehensibility scores 
Independent variables 
• L1 background of speakers—NS, NNS-M, NNS-O 
Dependent variables 
• Intelligibility scores—ITA intelligibility scores and NSTA intelligibility scores 
• Comprehensibility scores—ITA ratings and NSTA ratings 
For the independent variables, the speakers’ L1 backgrounds were investigated: NS for 
  
76	
native English, NNS-M for nonnative Mandarin L1, NNS-K for nonnative Korean L1, 
NNS-H for nonnative Hindi L1, and NNS-A for nonnative Arabic L1. To group them, the 
three major categories, NS (native English), NNS-M (shared L1), and NNS-O (nonshared 
L1) were used. To explore how a shared L1 may or may not have an effect on 
intelligibility and comprehensibility scores, there were four dependent variables—ITA 
intelligibility scores, NSTA intelligibility scores, ITA comprehensibility scores, and 
NSTA comprehensibility scores. The intelligibility scores were derived by calculating the 
total number of words correctly transcribed over the total number of words in each 
utterance (or given question). The comprehensibility scores are the TA raters’ scores 
where each TA was asked to rate how difficult it was to comprehend the question from a 
7-point Likert scale, 1 being the impossible to understand to 7 being the highly 
understandable.  
Variables used to see the relationship between CSPs and intelligibility 
scores/comprehensibility scores 
Independent variables 
• Speed of utterance—Fast (Natural) [F] or Slow [S] 
• Number of CSPs in a given question 
Dependent variables 
• Intelligibility scores—ITA intelligibility scores and NSTA intelligibility scores 
• Comprehensibility scores—ITA ratings and NSTA ratings 
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In order to investigate the CSPs’ influence on the TAs’ perceptions of speaker’s 
intelligibility and comprehensibility, two independent variables were measured: the rate 
of speech (natural or slow) and the total number of CSPs found within the question asked. 
The speed was measured by having the speakers reproduce each of their assigned 
questions into two versions. Each student speaker was trained to reproduce the question 
slowly, as if he or she would be asking a question to someone who knows very little 
English by forming each word in the question into a more careful and isolated form. 
Afterwards, the speaker was asked to reproduce that same question a bit more naturally, 
as if he or she was asking a question to his or her friend or lab partner. These two 
versions of speech would represent the rate of speed—natural or slow. The influence of 
CSPs was measured by calculating the total number of CSPs in the utterance over the 
total number of words in the utterance, which was labeled as CSPs/word. To see whether 
or not CSPs may or may not have an effect on intelligibility and comprehensibility 
scores, there were four dependent variables—ITA intelligibility scores, NSTA 
intelligibility scores, ITA comprehensibility scores, and NSTA comprehensibility scores. 
The intelligibility scores were derived by calculating the total number of words correctly 
transcribed over the total number of words in each utterance (or given question). The 
comprehensibility scores are the TA raters’ scores where each TA was asked to rate how 
difficult it was to comprehend the question from a 7-point Likert scale, 1 being the 
impossible to understand to 7 being the highly understandable.  
 Once we were able to find out whether CSPs had an effect on the intelligibility 
and comprehensibility scores, we were able to scrutinize which CSPs may have been 
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most problematic or least problematic for intelligibility and comprehensibility. Out of the 
5 main CSP categories—linking, assimilation, deletion, reduction, blends/contractions—
10 were subcategorized: 
1. Linking          
2. Linking + assimilation  
3. Linking + deletion      
4. Linking + assimilation + deletion  
5. Linking + assimilation + reduction  
6. Linking + deletion + reduction  
7. Deletion 
8. Reduction 
9. Blends/contractions 
10. Other types of CSPs 
Summary 
For the quantitative portion of this study, in order to assess the influence of shared 
L1 and CSPs on the TAs’ assessments of students’ intelligibility and TAs’ ratings of 
students’ comprehensibility scores, non-paired 2-sided t-tests, 2-sample proportion Z-test, 
and one-way ANOVA were used due to multiple groups being involved. In other words, 
this study analyzed the different varieties of speaker groups’ –native, non-shared L1 
nonnative, and shared L1 nonnative—production of speech (questions) tested across a 
number of listeners (Mandarin Chinese ITAs and NSTAs).  
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For the side component of this study, each of the 30 TAs was invited to 
participate in a questionnaire regarding their personal teaching experiences with native 
and nonnative undergraduate students. The purpose of this data was to offer a more in-
depth analysis of the research questions. 
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CHAPTER FOUR- Results and Findings 
 
Introduction 
 
 The purpose of this study was to see whether or not the two factors—1) a shared 
L1 background, or when two people share the same first language, and 2) connected 
speech processes (CSPs), or the processes that occur in ordinary spontaneous speech, 
have an effect on a listener’s perception of a speaker’s intelligibility and the listener’s 
rating of a speaker’s comprehensibility. More specifically, the study investigated how 
Mandarin Chinese international teaching assistants (ITAs) perceived native and 
nonnative undergraduate student questions’ intelligibility and comprehensibility. In other 
words, does a shared L1 (in this case, Mandarin Chinese) background aid or reduce 
intelligibility and comprehensibility? Do the CSPs in students’ utterances affect the 
ITA’s understanding of the students’ questions? As a source of comparison, this study 
considered native English-speaking teaching assistants’ (NSTAs) perception of these 
students’ intelligibility and comprehensibility as well. 
 Data were collected quantitatively with an open-ended questionnaire as a side 
component for this study. Each TA was asked to perform two tasks while he or she 
watched a video comprised of 24 pre-generated questions asked by a mix of native and 
nonnative speakers—orthographically transcribe exactly what he or she had heard 
followed by immediately rating the level of difficulty in understanding the question from 
a 7-point Likert scale. The second part of the study invited each listener subject to 
participate in a short questionnaire about his or her personal experiences as a TA. 
 This chapter begins with an overview of the demographics of the sample 
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participants. A review of the research questions and hypotheses is presented followed by 
a report of the results for the quantitative portion of the study and the findings from the 
optional questionnaire offered to the TAs at the end of the study. The chapter concludes 
with a summary. 
Demographics of the Sample 
Listener Subjects 
 A random mix of 30 male and female teaching assistants from 4-year institutions 
in Massachusetts and Virginia who volunteered to partake in the study were screened and 
selected. 15 were Native English-speaking graduate students (NSTAs) and 15 were 
Mandarin Chinese international graduate students (ITAs).  
Speaker Subjects 
 12 subjects were asked to reproduce questions while being recorded. 6 were 
native English-speakers and 6 were nonnative English speakers where out of the 6 
participants, 3 had a Mandarin Chinese-L1, one a Korean-L1, one a Hindi-L1 and one an 
Arabic-L1. They were also screened and selected. 
Review of Research Questions and Hypotheses 
Key: ITAs-international teaching assistants /NS-native English-speaking student / NNS-
nonnative English-speaking student / M-Mandarin L1 / O- Other L1  
 The following research questions and hypotheses framed this investigation: 
Research Question 1: To what extent does a shared L1 (or lack thereof) background 
affect Mandarin Chinese ITAs’ assessment of native and nonnative students’ 
intelligibility of the questions asked in college-level science lab classes? 
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H1a: A shared L1 background between ITA and student aids the ITAs’ assessment 
of NSs and NNSs’ intelligibility—the Mandarin Chinese ITAs will more 
accurately perceive intelligibility of the students’ questions in the following order: 
NNS-M > NS > NNS-O. 
H0a: A shared L1 background between ITA and student does not aid the ITAs’ 
assessment of NSs and NNSs’ intelligibility (is not significant). 
Research Question 2: To what extent does a shared L1 (or lack thereof) background 
affect Mandarin Chinese ITAs’ ratings of native and nonnative students’ 
comprehensibility of the questions asked in college-level science lab classes? 
H1b: A shared L1 background between ITA and student aids the ITAs’ ratings of 
NSs and NNSs’ comprehensibility—the Mandarin Chinese ITAs will have an 
easier time understanding the students in the following order: NNS-M > NS > 
NNS-O. 
H0b: A shared L1 background between ITA and student does not aid the ITAs’ 
ratings of NSs and NNSs’ comprehensibility (is not significant). 
Research Question 3: To what extent do connected speech processes affect Mandarin 
Chinese ITAs’ assessment of native and nonnative students’ intelligibility of the 
questions asked in college-level science lab classes? 
H1c: The presence of connected speech processes in student questions reduces the 
Mandarin Chinese ITAs’ assessment of students’ intelligibility. 
H0c: The presence of connected speech processes in student questions does not 
reduce the Mandarin Chinese ITAs’ assessment of students’ intelligibility. 
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Research Question 4: To what extent do connected speech processes affect Mandarin 
Chinese ITAs’ ratings of native and nonnative students’ comprehensibility of the 
questions asked in college-level science lab classes? 
H1c: The presence of connected speech processes in student questions reduces the 
Mandarin Chinese ITAs’ ratings of students’ comprehensibility. 
H0c: The presence of connected speech processes in student questions does not 
reduce the Mandarin Chinese ITAs’ ratings of students’ comprehensibility. 
Results for the Quantitative Study 
 The goal of this study was to investigate the following relationships that may or 
may not exist between the Mandarin Chinese ITAs and their students: a shared L1 and 
perceived intelligibility; a shared L1 and perceived comprehensibility; connected speech 
processes and perceived intelligibility; and connected speech processes and perceived 
comprehensibility. In order to carry out these investigations, 15 ITAs and 15 NSTAs 
were asked to perform two tasks while watching a video that showed native and 
nonnative students asking 24 questions. First, the TAs orthographically transcribed 
exactly what they heard, which tested their perception of the speakers’ intelligibility. 
Immediately thereafter, they were tested for their perception of the speakers’ 
comprehensibility by having the TAs rate the degree of difficulty in understanding what 
was said on a 7-point Likert scale for every question they heard. To see the effects of 
shared L1 on the Mandarin Chinese ITA listener participants, out of the 12 speaker 
participants, 3 had Mandarin Chinese as their L1 since the shared L1 background for this 
study was Mandarin Chinese. The remaining speakers’ L1s were English (6), Korean (1), 
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Hindi (1) and Arabic (1). To observe the effects of CSPs, the 12 speaker participants 
were trained to reproduce the questions in a more naturalistic speaking rate compared to a 
slower, dictation rate since the connected speech processes are believed to be more 
commonly found within spontaneous speech. The interaction of the variables was 
exhibited by conducting the Welch two sample non-paired t-tests, one-way ANOVA, and 
2-sample proportion Z-tests. The results for each research question are reported below:  
Results for Research Question 1 
RQ 1: To what extent does a shared L1 (or lack thereof) background affect Mandarin 
Chinese ITAs’ assessment of native and nonnative students’ intelligibility of the questions 
asked in college-level science lab classes? 
  Before investigating the relationship between a shared L1 and perceived 
intelligibility, in order to gain a surface level understanding of the associations related to 
intelligibility scores, an independent-samples t-test was conducted to compare the means 
of the intelligibility scores of the two TA groups, ITAs and NSTAs. Based on the results, 
there was a significant difference in the intelligibility scores for ITAs (M=0.74, SD=0.25) 
and NSTAs (M=0.93, SD=0.15) conditions; t(718)=-12.00, p=0.000. These results 
suggest that there is a statistically significant difference in the means between the ITA 
and NSTA intelligibility scores. Now that we know there was a significant difference 
between the two listener TA groups, in order to see whether there may or may not have 
been a difference in the intelligibility scores between the speaker groups, native and 
nonnative English speaker, another independent-samples t-test was conducted. In other 
words, was there a difference in intelligibility scores when the TA heard a native English-
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speaker versus a nonnative English speaker? Likewise, the results showed a significant 
difference between the native English-speaking subject group (M=0.87, SD=0.18) and 
nonnative English-speaking group (M=0.80, SD=0.26) conditions; t(718)=4.64, p=0.000, 
in which the intelligibility scores for the native English speakers were higher. 
 Since the means for native and nonnative speakers were different, to see if there 
was an effect within the nonnative speaker groups for ITAs only, a one-way ANOVA 
was conducted. This test was carried out to see the effects of a shared L1 on the ITAs’ 
perceived intelligibility. The levels of independent variables were broken down into L1 
groups (English, Mandarin, Korean, Hindi, and Arabic) with intelligibility scores as the 
dependent variable. According to the results, the one-way between-subjects analysis of 
variance revealed a strong significant effect of L1 background on intelligibility scores 
F(4,715)=7.77, p=0.000, MSerror=0.49, a=0.05. Since the F-ratio was statistically 
significant, we needed to see which of the mean groups were significant by conducting 
the Tukey HSD test, which showed that groups between English and Mandarin, English 
and Arabic, and Mandarin and Korean were significant at the significant level of 0.05. 
The results also showed the breakdown of the means for each L1 group: Native English 
(0.873), Korean L1 (0.868), Hindi L1 (0.817), Arabic L1 (0.779), and Mandarin L1 
(0.771). According to these results, the highest ITA mean score was Native English 
speakers and the lowest was Mandarin. 
 However, in order to answer the study’s research question of whether or not a 
shared L1 or lack thereof had affected the Mandarin Chinese ITAs’ perceived 
intelligibility, a descriptive statistics test and a one-way ANOVA were conducted. First, 
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the ITAs’ data were separately examined from the entire group of TAs . The L1 groups 
were broken into 3 groups—native (English), nonshared (Korean, Hindi, and Arabic), 
and shared (Mandarin). According to the descriptive statistics, the native English group 
(N=180) was 0.78, the nonshared (N=90) was 0.72, and shared (N=90) was 0.69 (Figure 
1.6).  
Figure 1.6. Average of ITAs’ Perception of Student Intelligibility Scores Based on 
Speakers’ L1 
 
After running the ANOVA, results showed that the groups were statistically significant 
(p=0.015) on the significance level of 0.05. However, Tukey HSD’s test revealed that it 
was only significant between the native and shared group (p=0.016) but not between 
shared and nonshared (p=0.622) and native and nonshared (p=0.203) groups. The same 
tests were conducted for the NSTAs where results showed significance among all groups 
on the significance level of 0.05, but the breakdown of means was similar to that of ITAs 
where the highest group was native English (N=180) with a mean of 0.97 and Mandarin 
(N=90) was the lowest with a mean of 0.85 (Figure 1.7). 
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Figure 1.7. Averages of NSTAs’ Perception of Student Intelligibility Based on Speakers’ 
L1 
 
Results for Research Question 2 
RQ 2: To what extent does a shared L1 (or lack thereof) background affect Mandarin 
Chinese ITAs’ ratings of native and nonnative students’ comprehensibility of the 
questions asked in college-level science lab classes? 
To see the effects of a shared L1, in this case, Mandarin Chinese, on the ITAs’ 
perceptions of the speakers’ comprehensibility, the same tests that were conducted for 
intelligibility scores were also conducted for comprehensibility scores. Again, in order to 
gain a surface level understanding of the associations related to comprehensibility scores, 
an independent-samples t-test was conducted to compare the means of the 
comprehensibility scores between ITAs and NSTAs. As with intelligibility, there was a 
significant difference between in the comprehensibility scores for ITAs (M=5.38, 
SD=1.70) and NSTAs (M=5.95, SD=1.43) conditions; t(718)=-4.91, p=0.000. These 
results suggest that there is a statistically significant difference in the means between the 
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ITA and NSTA comprehensibility scores. Now, to see whether there may or may not 
have been a difference in the comprehensibility scores between the speaker groups, 
native and nonnative English speaker, another independent-samples t-test was conducted. 
In other words, was there a significant difference in the ratings given by the TAs when 
listening to a native versus a nonnative speaker? Once again, there was a significant 
difference in the native English-speaking subject group (M=6.42, SD=0.97) and 
nonnative English-speaking group (M=4.90, SD=1.73) conditions; t(718)=14.53, p=0.000 
where the comprehensibility scores for the native English speakers were higher. 
 To gain an in-depth understanding to see if there was an effect within the 
nonnative speaker groups for ITAs only, a one-way ANOVA was conducted. This test 
was carried out to see the effects of a shared L1 on the ITAs’ perceived 
comprehensibility. The levels of independent variables were broken down into L1 groups 
(English, Mandarin, Korean, Hindi, and Arabic) with comprehensibility scores as the 
dependent variable. According to the results, the one-way between-subjects analysis of 
variance revealed a strong significant effect of L1 background on comprehensibility 
scores F(4,715)=58.59, p=0.000, MSerror=1.93, a=0.05. Since the F-ratio was statistically 
significant, we needed to see which of the mean groups were significant by conducting 
the Tukey HSD test, which showed that groups between English and all nonnative 
groups, Mandarin and Hindi, and Hindi and Arabic were significant at the significant 
level of 0.05. The results also showed the breakdown of the means for each L1 group: 
Native English (6.42), Hindi L1 (5.55), Korean L1 (5.05), Arabic L1 (4.72), and 
Mandarin L1 (4.70). According to these results, the highest ITA mean score for 
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comprehensibility was Native English speakers and the lowest was Mandarin. 
 To focus on the study’s research question of whether or not a shared L1 or lack 
thereof had affected the Mandarin Chinese ITAs’ perceived comprehensibility, a 
descriptive statistics test and a one-way ANOVA were further conducted. As with the test 
for intelligibility, the tests on the ITA group were first conducted separately. The L1 
groups were broken again into 3 groups—native (English), nonshared (Korean, Hindi, 
and Arabic), and shared (Mandarin). According to the descriptive statistics, the native 
English group (N=180) was 6.09, the nonshared (N=90) was 4.54, and shared (N=90) 
was 4.77 (Figure 1.8).  
Figure 1.8. Averages of ITAs’ Perception of Student Comprehensibility Scores Based on 
Speakers’ L1 
 
After running the ANOVA, results showed that the groups were statistically significant 
(p=0.000) on the significance level of 0.05. However, unlike with the Tukey HSD’s 
results for intelligibility, the test revealed that it was only significant between the native 
and shared (p=0.000) and native and nonshared (p=0.000) groups but not between the 
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shared and nonshared group (p=0.599). The same tests were conducted for the NSTAs 
where results showed significance among all groups on the significance level of 0.05, but 
the breakdown of means was similar to that of ITAs where the highest group was native 
English (N=180) with a mean of 6.75 and Mandarin (N=90) was the lowest with a mean 
of 4.63 (Figure 1.9). 
Figure 1.9. Averages of NSTAs’ Perception of Student Comprehensibility Based on 
Speakers’ L1 
 
Results for Research Question 3 
RQ 3: To what extent do connected speech processes affect Mandarin Chinese ITAs’ 
assessment of native and nonnative students’ intelligibility of the questions asked in 
college-level science lab classes? 
 In order to see how CSPs affect the ITAs’ perception of the speakers’ 
intelligibility, using independent-samples t-tests and 2-sample proportion Z-tests, two 
variables were measured against the TAs’ intelligibility scores: speed and the frequency 
of CSPs found in an utterance.  
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 First, the speed was tested over all TA groups. Based on the independent-samples 
t-test, the results showed a statistically significant difference between the slow (M=0.87, 
SD=0.19) and natural speed (M=0.80, SD=0.25) groups; t(718)=4.73, p=0.000 where the 
mean for slow speed was higher than the natural speed when accounted for intelligibility.  
 Next, we wanted to see whether there was a difference in intelligibility scores 
between ITAs and NSTAs when taking speed into account. The independent t-test results 
showed that the two conditions were statistically significant for ITAs (p=0.000) where 
slow speed had a higher mean of 0.80 versus the natural speed mean of 0.68. For 
comparison purposes, the same test was applied for NSTAs. Similarly, speed was 
statistically significant for NSTAs’ perceived intelligibility as well (p=0.011). The mean 
for the slow speed was 0.95, which was again higher than the mean of the natural speed 
of 0.91. 
 Finally, to see the relationship between CSPs and intelligibility scores and to 
measure the number of standard deviations this observation is away from the mean of all 
observations, two sample proportion Z-tests were conducted. Three separate z-scores 
were computed using CSPs/word4 and intelligibility scores over all TA groups, among 
the ITAs, and lastly, among the NSTAs. The results showed negative z-scores for all 
three groups, -72.00 (p<0.00001), -42.82 (p<0.00001), and -59.58 (p<0.0001) 
respectively. The large negative z-scores indicate that the observed value is significantly 
below the mean of all values, in which the results are significant at p<0.05. 
                                               
4 A mentioned in Chapter 3 Methods, the influence of CSPs is measured by calculating the total 
number of CSPs in the utterance over the total number of words in the utterance, which is labeled 
as CSPs/word. 
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To sum up, the speed and CSPs/word variables were weighed against the 
intelligibility variable. For both the ITAs and NSTAs, speed and the presence of CSPs 
were statistically significant across intelligibility scores.  
Results for Research Question 4 
RQ 4: To what extent do connected speech processes affect Mandarin Chinese ITAs’ 
ratings of native and nonnative students’ comprehensibility of the questions asked in 
college-level science lab classes? 
As was done with the variables, connected speech processes and intelligibility 
scores, to observe how CSPs may or may not have affected perceived comprehensibility, 
this study not only considered the number of occurrences of CSPs in an utterance but the 
rate of speech (natural or slow) as well. Overall across all TAs, speed was slightly 
significant on a p<0.05 level. As it was with intelligibility, the mean for slow speed 
(M=5.82, SD= 1.45) was higher than the mean for the natural speed (M=5.50, SD=1.71). 
However, upon closer inspection, there was a difference between the ITAs and NSTAs. 
Based on independent t-tests, while the rate of speech was not necessarily significant for 
NSTAs (p=0.161), speed was significant for ITAs (p=0.017) on a p<0.05 level. Similar to 
the results for the association between CSPs and intelligibility scores, for both ITAs and 
NSTAs, the means for slow speed (ITA M=5.59, SD=1.55; NSTA M=6.06, SD=1.32) 
were higher than the means for natural speed (ITA M=5.16, SD=1.82; NSTA M=5.84, 
SD=1.52). This showed that for ITAs, speed had a correlation with perceived 
comprehensibility. 
The study dug deeper by examining how connected speech processes may or may 
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not have affected perceived comprehensibility as well. Across all TAs, the relationship 
between CSPs and comprehensibility scores was not statistically significant (r=-0.066, 
n=720, p=0.077) although it had a weak, negative correlation. 
However, could there have been a difference in how NSTAs’ and ITAs’ perceived 
the comprehensibility of the native and nonnative speakers? Although the tests revealed a 
statistically significant association between CSPs and intelligibility for both ITAs and 
NSTAs, NSTAs were not significantly affected by connected speech processes (r=0.002, 
n=360, p=0.971) (Figure 2.0) while CSPs were significantly correlated with the ITAs’ 
perceived comprehensibility (r=-0.126, n=360, p=0.017) (Figure 2.1). 
Figure 2.0. Pearson Correlation for Association Between CSPs and NSTAs’ 
Comprehensibility Scores 
 
  
  
94	
Figure 2.1. Pearson Correlation for Association Between CSPs and ITAs’ 
Comprehensibility Scores 
 
It is important to note that although there was no association for NSTAs, the 
Pearson correlation coefficient was a positive linear relationship, which means that as 
CSPs increased, so did the comprehensibility scores for NSTAs unlike with ITAs where 
the Pearson correlation coefficient was negative, meaning that as the CSPs increased, the 
comprehensibility scores decreased (Figure 2.2 and Figure 2.3). 
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Figure 2.2. Correlation of CSPs and ITA Comprehensibility Scores
 
Figure 2.3. Correlation of CSPs and NSTA Comprehensibility Scores 
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Findings for the Side Component of the Study 
 The side component of the study attempted to further explore the research 
questions through more personal perspectives of the TAs. All 30 TAs were invited to 
participate in a short questionnaire upon completion of the transcribing and rating tasks. 
The TAs were asked to respond to the following questions: 
Question 1: Overall, how was your experience when listening to these students? Did 
you find any student to be particularly easier or harder to understand? If 
so, why did you think so? 
Question 2: In your experience as a TA for an undergraduate science lab class, have 
you come across moments where your student(s) approached you to ask 
(a) question(s)? If yes, were there times when you had difficulty 
understanding what he or she was asking on the first go? Again, if yes, 
could you please describe the scenario with a bit more detail? How did 
you feel when this happened? 
Question 3: In your opinion, why do you think you were not able to understand the 
student(s) the first time? 
Question 4: What do you think might help you better understand your students’ 
questions? 
Problematic Areas for the TAs  
 In response to the questions, the codes that were most prevalent were issues 
related to speed, strong accents, background noise, soft voices/mumbling, pronunciation 
issues, and lack of vocabulary. According to the TAs who participated in the 
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questionnaire, speed, accents, and a soft voice/mumbling seemed to be most problematic 
when attempting to understand their native and nonnative students’ questions in their lab 
classes.   
 Speaks too fast. 6 ITAs mentioned how they have a more difficult time 
understanding their students when the students seem to speak too fast. Below are some of 
the remarks several ITAs make with regard to speed of a speaker: 
• “Some are much easier and some are hard to understand; particularly when the 
speaker seems quite nerves and speaks too fast.” (ITA) 
• “If native speaker read slowly, it is easy for me to understand.” (ITA) 
• I felt like some of the speakers spoke a little too fast. It is hard to grasp what they 
have said. It would be better if every speaker can speak in a normal speed.” (ITA) 
• I was able to understand the non-English native speakers if they speak slowly, but 
it was harder to understand if their speed is faster.” (ITA) 
Unlike ITAs, an NSTA mentioned speed, but commented on how speed was not the 
issue when comprehending a student: 
• “For natives like me, speed doesn’t really matter as long as the syllables and 
vowels were there where they were supposed to be…even if the speed was fast 
when native speakers were talking, I had no problem understanding picking up 
what they were saying because I’m already used to hearing those phrases in that 
order.” (NSTA) 
 Strong accents. The second most commonly found code was strong accents. 2 
ITAs reported that accents did hinder their comprehensibility while 2 other ITAs said 
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accents were not a factor because they, too, were foreigners like some of their nonnative 
speakers.  
• “For all the native students I can understand what they are saying. For those 
international students, I can understand mostly as well because I’m also a 
foreigner despite their strong accent.” (ITA) 
•  “The students probably have a strong accent and speak not very clearly.” (ITA) 
• “Overall, I can understand majority of the questions. But with some people having 
strong accent, it took me extra two to three seconds to really understand them 
compared to questions from people with little to no accent. That is why I give 
them slightly lower rating (like 5 or 6) although I can understand what they are 
trying to ask.” (ITA) 
However, one NSTA had also reported strong accents to hinder his comprehensibility. 
• “Overall, I was able to understand most, if not all, of the statements/questions by 
each individual. That being said, several of the subjects with heavier accents 
and/or softer speech tones were the more challenging to understand quickly.” 
(ITA) 
 Soft voice/mumbling. The third most commonly found code was reference to soft 
voices or mumbling. 2 NSTAs and 1 ITA reported how the quality of someone’s voice 
matters to intelligibility and comprehensibility. 
• “Very few students are harder to understand...and someone speaks unclearly and a 
low voice.” (ITA) 
• “Heavy accents and/or soft tone.” (ITA) 
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• “Factors that might have contributed to the results: Volume of the person 
speaking (a couple were fairly quiet).” (NSTA) 
 Background noise. 2 ITAs and 1 NSTA noted how background noise may have 
hindered their understanding of the questions: 
• “I think there are some noise in the video…” (ITA) 
• “Besides, the environment especially in the lab has much noise.” (ITA) 
• “…quality of recording/white noise…” (NSTA) 
 Pronunciation issues. Only NSTAs have commented on possible pronunciation 
issues that may have been the most problematic for them when listening to speakers: 
• “At certain times, some students might not enunciate key words clearly (nouns, 
verbs, adjectives), which made them harder to understand.” (NSTA) 
• “I think for me, it’s mostly due to word pronunciation or enunciation.” (NSTA) 
• “I had to keep trying to figure out the context of what the person…and that’s 
because she keeps adding syllables to the words…what I heard was data on that 
breath but she says dating and I had to wait for the next word and then I knew it 
was data.” (NSTA) 
• “the person pointed to his shirt when asking if it looked ‘right’ so I almost thought 
he said ‘does this look light’.” (NSTA) 
 Lack of vocabulary. A few ITAs believed it was their lack of vocabulary that 
prevented them from successfully understanding their students’ questions: 
• “I’m not a native speaker and my vocabulary is not that enough.” (ITA) 
• “Usually, the student used some words, which I did not know.” (ITA) 
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 Other non-linguistic comments. An NSTA commented on the possibility of a 
listener’s biased judgements towards a speaker’s ethnicity may have affected the ratings: 
• “I noticed that the speakers of various ethnicities. I can’t help but wonder if 
someone’s judgement of understanding might be influences by visually seeing 
that the speaker is not necessarily white.” (NSTA) 
Real-life Experiences with Question-Answer Interactions 
Almost all of the ITAs who had participated in the questionnaire reported multiple 
instances where they had difficulty comprehending their students’ questions asked during 
a lab class. A few asked for clarification or repetition, but others either used Google 
translation or the students would not press further with their questions: 
• “Yes, when students have questions about the test just handed out or example 
problems or lab procedure just discussed. They will ask questions for 
clarification. Usually, they will not tell me that they don't understand what I just 
said." (ITA) 
• “Yes, when I was a TA, one student came to ask me something with a special 
word that I have never heard. I felt it’s difficult to understand what he was asking. 
Then I just used Google translate to covert it to Chinese and respond to him with 
English.” (ITA) 
• “YES. Always happen, I cannot totally understand what the students said. I used 
to be a lab instructor, usually it was in very noisy and messy environment. It is not 
easy for me to understand on the first go.” (ITA) 
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Facilitating the TAs’ Comprehension Skills 
 When the TAs were asked what types of aids or techniques may help them to 
improve their comprehension skills when students asked them questions, most of them 
wished their students would “speak slowly and clearly”, use visual cues by “point[ing] 
out to the part of the book or the note that he or she has the question” (ITA), or have 
students “repeat the questions again” (ITA). A TA noted how “some software which 
could help [him] to do some practice” may be beneficial (ITA) while another commented 
on the ITAs’ lack of socializing among native English speakers: “Just practice and talk 
with them as much as possible. I think a lot of international students tended to live and 
play with their native friends since they have a lot in common. That’s the reason that we 
usually cannot understand the native speakers on the first go” (ITA). 
Summary 
 For the quantitative portion of the study, different types of statistical tests, such as 
the Welch two sample non-paired t-tests, one-way ANOVA, and 2-sample proportion Z-
tests were used to explore the associations between shared L1 and 
intelligibility/comprehensibility scores and the influence of CSPs and 
intelligibility/comprehensibility. Based on the results, there was a statistically significant 
correlation between the variables, a speaker’s L1 background and 
intelligibility/comprehensibility scores for both ITAs and NSTAs. For both, native 
English speaker groups had the highest mean while Mandarin Chinese had the lowest 
mean. The difference between ITAs and NSTAs in terms of group means was that for the 
ITAs, native English had the highest mean, then the nonshared group followed by the 
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shared Mandarin Chinese group when finding an association with their intelligibility 
scores. However, when finding an association between L1 background and the ITAs’ 
perceived comprehensibility scores, while English had the highest mean, a shared L1 of 
Mandarin Chinese was not the lowest. Instead, the nonshared L1 group was reported as 
the ITAs’ lowest mean. For the NSTA listener group, their results were consistent where 
English had the highest mean followed by nonshared and ending with Mandarin Chinese 
as their lowest. 
 For speed, the associations were all statistically significant for both ITAs and 
NSTAs except for the correlation between speed and NSTAs’ perceived 
comprehensibility. Last but not least, the influence of CSPs and both TA groups’ 
perceived intelligibility and comprehensibility were statistically significant.  
 For the side component of the study, coding was used to organize the responses 
where the top three reported linguistic issues found to be problematic for TAs were fast 
speech, strong accents, voice quality or background noise. ITAs mainly found speakers 
who spoke too fast or had strong accents harder to understand. None of the NSTAs found 
speed problematic, but often found voice quality or mumbling and pronunciation issues 
as factors that reduced their understanding of their student questions.  
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CHAPTER FIVE- Discussion, Conclusion, & Implications 
Introduction 
 This chapter concludes the dissertation by breaking down the results to create a 
deeper understanding of the variables in the study’s relationships. The section begins by 
identifying limitations and weaknesses inherent in the study. An overall interpretation of 
the results and findings is followed by a closer inspection of how the results relate to the 
expectations of the study and to literature for each research question. A brief summary of 
the key findings and the unexpected outcomes is followed by future implications for 
hiring policies and procedures concerning ITAs. The chapter ends with a section on 
recommendations for potential research in the future. 
Limitations of the Study 
 The research design of this study presents several possible limitations. First, the 
population sample was limited to graduate students who had been studying in 
Massachusetts or Virginia at the time. Also, since the study was conducted remotely, it 
would have been difficult to assess whether or not the participants had taken the 
experiment seriously and followed the directions of the tasks carefully. The speaker 
participants, especially the nonnative English speakers, often struggled when producing 
the questions in the natural-speed versions though they had been trained to do so before 
attempting the task of reproducing the questions. Second, the recordings may not have 
been the best quality due to the lack of proper equipment when the speaker participants 
were recorded, which may have produced background noise and poor voice quality of the 
speakers. However, I would like to see this factor as more of an advantage to the study 
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rather than a limitation because as a few TAs have reported, they often encounter a great 
deal of extreme background noise in their real-life lab classrooms, which hinders them 
from clearly understanding or hearing their students’ utterances. Another limitation may 
involve how some of the variables, such as speed and connected speech processes, were 
calculated because in this study, speed was simply categorized as slow/unnatural or more 
natural based upon how the speaker was trained to produce the utterance instead of using 
a computer program to calculate the rate of speech. Lastly, the scope of the study was 
limited to Mandarin Chinese ITAs. In reality, ITAs from all ethnic and cultural 
backgrounds have been and are currently teaching undergraduate STEM courses. In that 
sense, this study does not represent all international teaching assistants in the United 
States. It would be interesting to see how similarly or differently other international 
teaching assistants from various countries react to their native and nonnative students.  
Interpretation of the Results and Findings 
Discussion of shared L1 on perceived intelligibility and comprehensibility. 
 According to Bent and Bradlow’s (2003) interlanguage speech intelligibility 
benefit (ISIB) theory, “L2 learners identify foreign-accented speech with equal or greater 
accuracy than they identify native speech” when “[that] language [is] shared between L2 
speakers and listeners with properties both of L1 and L2” (Xie & Fowler, 2013, p. 1). In 
other words, a shared L1 background between a listener and speaker will aid 
intelligibility (Flowerdew, 1994; Wilcox, 1978). Furthermore, multiple studies claim that 
familiarity with a particular accent will influence perception of intelligibility and ITAs’ 
ratings of students’ comprehensibility (Flowerdew, 1994; Munro & Derwing, 1995; Gass 
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& Varonis, 1984; Tauroza & Luk, 1997), and unfamiliar accents impede perceptions of 
intelligibility and comprehensibility for both natives and nonnatives (Anderson-Hsieh & 
Koehler, 1988; Bilbow, 1989; Brown, 1968; Ekong, 1982; Richards, 1983). On a final 
note, when comparing nonnative listeners’ perceptions of native to other non-shared L1 
nonnative speech, nonnative listeners better perceive intelligibility of American native 
English than unfamiliar foreign-accented speech (Eisenstein & Berkowitz, 1981). As a 
result, this study hypothesized that Mandarin-L1 Chinese ITAs would more accurately 
perceive intelligibility of the students’ questions in the following order: NNS-Mandarin > 
NS > NNS-Other. 
 This study investigated the relationship between a speaker’s L1 background and a 
listener’s perceived intelligibility and comprehensibility. Based on the results, there was a 
strong significant effect of L1 background on the ITAs’ perceived intelligibility and 
comprehensibility scores. However, when the L1 background groups were broken down, 
results showed the ITAs’ level of difficulty in understanding their native and nonnative 
students did not support the hypothesis: Native English (M=0.873) > Korean L1 
(M=0.868) > Hindi L1 (M=0.817) > Arabic (M=0.779) > Mandarin L1 (M=0.771). In 
other words, native English speech was the easiest to understand, then the nonshared L1 
speakers, and lastly, the shared L1 Mandarin speakers. Through a one-way ANOVA test, 
the results showed the correlation between the group English and Mandarin (M=0.69) to 
be the most strongly correlated (p=0.016).  
However, interestingly, while the mean for native English was also the highest in 
the ITAs’ ratings of perceived comprehensibility, the lowest mean was not the shared L1 
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Mandarin Chinese but the nonshared L1 group. In other words, the Mandarin Chinese 
ITAs rated the student groups in the following order: Native English (M=6.09) > shared 
L1 (M=4.77) > nonshared L1 (M=4.54).  From the data reported above, we can 
hypothesize that perhaps the Mandarin Chinese ITAs believed they had understood other 
Mandarin speakers to a moderate degree by giving them higher comprehensibility scores; 
in reality, their intelligibility scores tell us otherwise. An ITA even responded that “[f]or 
those international students, [he/she] can understand mostly as well because I’m also a 
foreigner.”  
 The data reveal two findings: 1) the original hypothesis stating that Mandarin-L1 
Chinese ITAs will more accurately perceive intelligibility of their shared Mandarin L1 
students’ questions over native and nonshared L1 student speakers is rejected. Bent and 
Bradlow’s (2003) ISIB theory is not supported by the data from my study.  2) The other 
hypothesis stating that nonnative listeners will better perceive intelligibility and 
comprehensibility of American native English than unfamiliar foreign-accented speech is 
supported.  
 As a source of comparison, this study conducted tests to see the relationship of an 
L1 background and NSTAs’ perceived intelligibility and comprehensibility scores. While 
the data for their perceived intelligibility and comprehensibility remained consistent with 
the ITAs, in that native English had the highest mean and Mandarin Chinese L1 had the 
lowest mean, and nonnative English-speakers’ utterances were more difficult to perceive 
than American native English speech.  
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Discussion of CSPs on perceived intelligibility and comprehensibility. 
 In many instances, fast speech or strong accents are assumed to be the source of 
comprehension issues. CSPs, or connected speech processes, occur in spontaneous 
English spoken discourse where words are not produced in an isolated manner but often 
run together. In many instances, vowels and consonants are left intact or there may be 
modifications to pronunciation between or even within words that include deletions, 
additions, or changes of sounds into new ones when sounds blend with one another, 
which may be misheard as slang (Alameen & Levis, 2015). As a result, CSPs are often 
considered to be “sloppy speech” or often occur in speech that appears to be spoken at a 
faster rate. Studies state that CSPs may not necessarily be central to oral communication 
between two nonnative people. In fact, connected speech changes may actually decrease 
intelligibility between two nonnative speakers (Deterding, 2013; Walker, 2010). Based 
on some of the ITAs who responded to the questionnaire, a few reported comments 
regarding the speed of the utterances: “[s]ome are much easier and some are hard to 
understand; particularly when the speaker seems quite nerves and speaks too fast.” But is 
there truly a correlation between CSPs and perceived intelligibility and 
comprehensibility? The study examines two variables—speed and CSPs/word. 
 Based on results, speed had a strong significant correlation with perceived 
intelligibility and comprehensibility for ITAs (p=0.017). In other words, slower questions 
produced higher intelligibility scores. However, for NSTAs, speed had no correlation 
with perceived comprehensibility though speed was significantly associated with 
perceived intelligibility. This means that for ITAs, when speech seemed faster or spoken 
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at a more natural rate, ITAs had a more difficult time comprehending what was said. 
Likewise, NSTAs failed to accurately transcribe what they had heard. This could be 
because they were not able to quickly grasp everything that was said and accurately type 
their responses because the utterance was produced at a more natural rate instead of 
words being produced as slower, isolated form, or it could be because they simply did not 
fully understand each word that was said. However, we can see that the NSTAs’ 
comprehensibility scores were not correlated with speed. This means that the native TAs 
had believed they had fully understood the utterances. Perhaps NSTAs were able to better 
understand the naturally produced speech through context clues as one NSTA had 
remarked in her questionnaire: “[e]ven if speed was fast when native speakers were 
talking, I had no problem understanding picking up what they were saying because I’m 
already used to hearing those phrases in that order.” But for a few ITAs, “[they] felt like 
some of the speakers spoke a little too fast. It was hard to grasp what they have said. It 
would be better if every speaker can speak in a normal speed.”  
 Lastly, the influence of connected speech processes was investigated by 
calculating the total number of CSPs in an utterance over the total number of words in the 
utterance, which was labeled as CSPs/word. This variable was tested against perceived 
intelligibility and comprehensibility scores. On the surface, through bivariate Pearson 
correlation 2-tailed tests, the results showed that there was a weak and non-significant 
association between CSPs/word and all TAs’ perceived intelligibility (p=.051) and 
comprehensibility (p=0.077). However, after further investigating the variables based on 
TA groups, results showed a definite significant effect of the CSPs on ITA perceived 
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intelligibility (r=-0.113, n=360, p=0.032) and comprehensibility (r=-0.126, n=360, 
p=0.017). Not only were these associations significant, but they had a negative linear 
correlation, which means that when there is an increase in CSPs/word value, the 
intelligibility and comprehensibility scores decreased. On the contrary, for NSTAs, there 
was no statistically significant effect of CSPs on their perceived intelligibility (r=-0.023, 
n=360, p=0.667) or comprehensibility (r=0.002, n=360, p=0.971). Going back to the 
literature, we can accept the theory that CSPs do indeed reduce or decrease intelligibility 
and comprehensibility for nonnative speakers.  
Future Implications for ITA Hiring Policies, Procedures, and Training Programs 
 Introduction. 
This study’s findings would support recommendations to train international 
graduate students to improve their ability to understand their students’ questions, 
including communication techniques and active listening skills, such as requesting 
clarification and repetition. However, we might first ask whether these recommendations 
are necessary. What supports currently exist for ITAs?  
The literature review reveals that many U.S. colleges and universities hire 
graduate students as teaching assistants to teach first year introductory courses. 
According to data from a U.S. News article, “18 percent of graduate teaching assistants 
taught courses in fall 2015,” which was about “121,120 graduate teaching assistants 
employed at colleges, universities and professional schools in 2015, according to the 
Bureau of Labor Statistics” (Friedman, 2017, para. 3). In many U.S. higher education 
institutions, colleges and universities enforce strict policies and procedures when hiring 
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international graduate students as potential international teaching assistants. However, 
ITA hiring policies rely heavily on the speaking scores of standardized tests assessing the 
English language abilities of nonnative English speakers, such as the TOEFL iBT or 
IELTS, to determine the international graduate student’s eligibility to teach 
undergraduate courses. A growing number of ITA programs have been developed; these 
focus on improving the potential ITAs’ speaking and teaching skills by offering them 
specialized courses addressing English pronunciation and oral fluency.  
 The traditional focus of the ITA hiring policy and procedures has been set on 
finding ways for students to better comprehend their ITAs’ speech. Thus the traditional 
objective for many ITA training programs would be to improve ITAs’ ability to deliver 
lectures orally that can be understood by students. The desired outcome is to reduce 
negative outcomes ranging  from student frustration with communication breakdowns, to 
tuition refunds and loss of interest in the student’s field of study. But are there also efforts 
to address ITAs’ abilities to comprehend their students? 
 I conducted a brief review of TESOL policies of the top universities with the 
highest percentage of international graduate students employed as teaching assistants for 
a significant number of courses, as reported in the U.S. News and World Report article, 
“10 Universities Where TAs Teach the Most Classes.’ This review suggests that their 
policies and procedures are far from meeting the issues raised in this study. Here I focus 
on the top 5 ranked colleges reporting the highest percentage of graduate teaching 
assistants who were hired as primary instructors for undergraduate courses in fall 2015: 
Purdue University-West Lafayette, University of South Florida, University of Georgia, 
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University of Iowa, and University of North Carolina-Chapel Hill.  
On their main website, Purdue advertises itself as “[a]n [i]nternational 
[u]niversity” that is also the “#1 Destination for International Students in STEM 
Disciplines in USA” with “Top 10 International Student Attendance in the USA” 
(“Purdue: An International University,” n.d.). As a college popular among many 
international graduate students, Purdue University adopts a specific set of policies for 
hiring international teaching assistants “to ensure that English language proficiency 
would not be an obstacle in communication between international teaching assistants and 
their undergraduate students” (“Policies and Memos,” n.d.).  Their policy mandates all 
international graduate students whose first language is not English “to demonstrate 
adequate English proficiency before being assigned duties involving direct instruction of 
students” by being certified with the Oral English Proficiency Certification. In order to be 
certified for oral English proficiency, international students have two options—1) either 
through the Test of Spoken English (TSE), TOEFL iBT, International English Language 
Testing System, Academic (IELTS), or the Pearson Test of English (PTE), or 2) on the 
basis of their Oral English Proficiency Test (OEPT) by “register[ing] and prepar[ing] for 
the Oral English Proficiency Test (OEPT), and, if necessary, enroll[ing] in English 
62000: Classroom Communication for International Graduate Students, an English as a 
second language course in oral communication exclusively for non-native, English-
speaking TAs” (“Oral English Proficiency Program,” n.d.). While Purdue sets strict cut-
off scores for both admission to Purdue’s Graduate School and acceptance for 
certification as an international teaching assistant, upon closer inspection, it is interesting 
  
112	
to note that Purdue places special emphasis on the speaking scores while not so much on 
the listening portion. Figure 2.4 shows the accepted scores for the different types of tests 
international graduate students are allowed to use for their ITA certifications: 
Figure 2.4. Purdue University’s Cut-Off Scores for Graduate School Admission 
and ITA Certification 
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Based on the chart for Purdue’s cut-off scores, the speaking scores are primarily 
observed for ITA Certification acceptance. For example, the international graduate 
student needs at least a passing score of 27 (90%) on his or her TOEFL iBT, a 76 on the 
speaking section of the Pearson Test of Spoken English, a 50 (76%) on the Test of 
Spoken English (TSE), or an 8 on the speaking section of the IELTS. Note how tests 
without a speaking section, such as the TOEFT CBT, TOEFL Paper-based, and the Test 
of Written English (TWE) are not accepted for ITA certification despite the fact that they 
include listening sections. (“Methods of Oral English Proficiency Program,” n.d.).  
The other option for international graduate students is by going through the Oral 
English Proficiency Program and passing Purdue’s Oral English Proficiency Test 
(OEPT). In this program, the potential ITA enrolls in English 62000 where the course’s 
main goal “is to help improve [the potential ITA’s] spoken English skills to enable [him 
or her] to communicate more effectively in English” (“ENGL 62000,” n.d.). However, 
while the course’s goals and objectives include areas in improving “intelligibility, 
vocabulary, grammar, presentation and interactive communication,” not much emphasis 
is placed on listening skills or assessment on the ITA’s listening performance (“Course 
Goals and Objectives,” n.d.).  
Like Purdue University, University of South Florida (USF), University of Georgia 
(UGA), University of Iowa (UI), and the University of North Carolina at Chapel Hill 
(UNC) all require international graduate students who wish to seek employment as an 
ITA to “demonstrate proficiency in speaking English” by having passing scores on the 
spoken portion of the TOEFL iBT, TOEIC, or other types of spoken proficiency tests 
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(“International Teaching Assistants,” n.d., para. 1). In addition, if the international 
graduate student needs extra help with their language proficiency, these universities 
require these students to take intensive crash courses to “build [the potential ITA’s] oral 
fluency by developing strategies for improving their English pronunciation and 
intonation,” “develop presentation skills and learn how to effectively use practical 
language for classroom instruction,” and build awareness about “the intercultural issues 
related to communicating with students and colleagues in an American university” (“ITA 
Course & Registration of Students,” n.d., 2.2 Course Objectives section). Once again, 
while these types of ITA programs and hiring policies place heavy emphasis on 
improving the potential ITA’s speaking skills, such as oral fluency, pronunciation, and 
intonation, not much attention is focused on training the ITAs’ listening skills.  
Summary. 
Without doubt, as an instructor, the potential ITA must be intelligible enough for 
their students to comprehend what is being said. Offering ITAs tips and techniques, such 
as asking for clarification or using visual aids when lecturing is beneficial for both the 
instructors and students, but communication breakdown does not always begin with the 
ITAs’ speech. In many instances, the ITAs have a difficult time understanding their 
students’ speech and questions, as exposed in this study’s findings. 
Based on these colleges’ ITA programs and their hiring policies, the schools carry 
on the traditional mindset to focus mainly on the potential ITAs’ speaking skills and 
teaching skills and not so much on their aural competency. However, based on this 
study’s findings, an additional focus is needed when implementing ITA hiring policies 
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and procedures. My recommended focus is not on ITA intelligibility, but rather on 
student intelligibility as perceived by the ITAs. In other words, ITAs must be able to 
understand their students’ questions and utterances. My recommended objective for ITA 
hiring policy and programs is to establish different sets of standards when evaluating 
international graduate students’ English language competency and eligibility to teach 
undergraduate courses, and provide specific training that can improve the ITA’s ability to 
accurately comprehend and respond appropriately to their students’ questions or 
utterances. In short, ITA hiring policy and programs should focus on improving not only 
ITAs’ oral fluency but also their aural proficiency. The hiring committee must also factor 
in listening scores when using standardized tests, such as TOEFL iBT to help determine 
whether mandatory training for certain students is required. ITA training programs and 
instructors teaching intensive language courses for potential ITAs should re-focus and 
expand the focus of their training to include ways to improve listening skills. The optimal 
outcome would then be a decrease in student complaints and frustrations and also an 
increase in lab safety.  
Further Recommendations 
While this study mainly focused on Mandarin Chinese ITAs in the STEM fields 
teaching undergraduate science lab courses, additional studies could explore different 
ethnic groups of ITAs as well as those in different parts of the country. Perhaps future 
studies exploring other fields of study and the interactions international instructors have 
with students from other majors may be of interest to ITA training programs.  
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APPENDIX A 
TAs & ITAs RESPONSE SHEET  
  
Check one of the following (I am a…):  ☐NSTA (native English-speaking teaching assistant) 
       ☐ITA (international teaching assistant) 
 
Directions:  1) You will hear 24 questions asked by native and 
nonnative English-speaking students. For each question that 
you hear, listen carefully and write down exactly what you 
have heard. Each question will only be played once.  
2) As soon as you write down what you have just heard, 
immediately, rate how difficult it was to understand what 
you have heard from a scale of 1 to 7—1 being impossible 
to understand to 7 being completely understandable—by 
writing the appropriate number.  
 1 2 3 4 5 6 7  
Impossible to Understand   Completely Understandable 
 
  
 
Please write down exactly what you hear. 
 
Write the level 
of difficulty in 
understanding 
the speaker.     
1 Click or tap here to enter Question 1 response. # 
2 Click or tap here to enter Question 2 response. # 
3 Click or tap here to enter Question 3 response. # 
4 Click or tap here to enter Question 4 response. # 
5 Click or tap here to enter Question 5 response. # 
6 Click or tap here to enter Question 6 response. # 
7 Click or tap here to enter Question 7 response. # 
8 Click or tap here to enter Question 8 response. # 
9 Click or tap here to enter Question 9 response. # 
10 Click or tap here to enter Question 10 response. # 
11 Click or tap here to enter Question 11 response. # 
12 Click or tap here to enter Question 12 response. # 
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13 Click or tap here to enter Question 13 response. # 
14 Click or tap here to enter Question 14 response. # 
15 Click or tap here to enter Question 15 response. # 
16 Click or tap here to enter Question 16 response. # 
17 Click or tap here to enter Question 17 response. # 
18 Click or tap here to enter Question 18 response. # 
19 Click or tap here to enter Question 19 response. # 
20 Click or tap here to enter Question 20 response. # 
21 Click or tap here to enter Question 21 response. # 
22 Click or tap here to enter Question 22 response. # 
23 Click or tap here to enter Question 23 response. # 
24 Click or tap here to enter Question 24 response. # 
 
Any comments/suggestions:  Click here to share your comments or suggestions 
with me.  
 
Final Instructions:   1) Make sure all fields are filled in. 
2) Please SAVE and SEND this form back to me at 
byulee@bu.edu. 
 
Thank you very much for your time and participation! 
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APPENDIX B 
Supplementary Questionnaire (Side Component to the Study): 
1. Overall, how was your experience when listening to these students? Did you find 
any students to be particularly easier or harder to understand? If so, why do you 
think so? 
2. In your experience as a TA for an undergraduate science lab class, have you come 
across moments where your student(s) approached you to ask a question(s)? If 
yes, were there times when you had difficulty understanding what he or she was 
asking on the first go? Again, if yes, could you please describe the scenario with a 
bit more detail? How did you feel when this happened? 
3. In your opinion, why do you think you were not able to understand the student(s) 
the first time? 
4. What do you think might help you better understand your students’ questions? 
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